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1. GENERAL DESCRIPTION. 

The ])ropcllin^ engines will be rij^hts and lefts, placed 
in a common \valer-ti»;'ht compartment. These enj^^ines 
will be of the vertical, inverted-cylinder, direct-actin«^, 
triple-expansion ty])e, each with a hij^h-pressiire cylinder 
i^ji inches, an intermediate-pressurecylinder 22 '_> inches, 
and a low-])ressure cylinder ,^5 inches in diameter: the 
stroke of all })ist()ns bein^ 24 inches. The collective 
indicated horse-power of propel lin;^, air-pump, and circu- 
latinj^-pump enj^ines will be 1,600 when the main engines 
are making about 200 revolutions per minute. The high- 
pressure cylinder of each engine will be forward and tKc 
low-pressure cylinder aft. The \\v,x\\\ x^^'vis^^*^ X"*^ ^'^ 
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the piston type for the high-pressure and intermediate- 
pressure cylinders, and slide-valves for the low-pressure 
cylinders, all worked by Stephenson link-motions with 
double-bar links. The piston-valves, valve-liners, and 
valve-gear will be made interchangeable, as hereinafter 
specified. There will be one piston-valve for each high- 
pressure cylinder, two for each intermediate-pressure 
cylinder, and one slide-valve for each low-pressure cylin- 
der. Each main piston will have one piston-rod, with a 
cross-head working on a bar-guide. The framing of the 
engines will consist of wrought-steel columns, truSvSed 
by wrought-steel stays. The engine bed-plates will be 
of cast-steel, supported on wrought-steel keelson-plates 
built in the vessel. The crank-shafts will be made in 
three interchangeable sections. All shafting will be 
hollow. The shafts, piston-rods, connecting-rods, and 
working parts generally will be forged of mild open- 
hearth steel. 

The condensers will be made entirely of composition. 
The main condenser will have a cooling surface of about 
2,240 square feet, measured on the outside of the tubes, 
the w^ater passing through the tubes. There will be a 
double, vertical, single-acting air-pump worked by a ver- 
tical compound engine. The circulating-pump will be of 
the centrifugal type, worked independently. The pro- 
pellers will be right and left, of manganese bronze, or 
approved equivalent metal. 

There will be an auxiliarv condenser of sufficient 
capacity for the auxiliary machinery. The auxiliary 
ccmdenscr will have a combined air and circulating-pump. 

There will be two straight-way fire tubular boilers, 
placed in a common water-tight compartment, as shown. 

The outside diameter of boilers will be about 9 feet 
9 inches, and the length about 16 feet 10 J/4 inches over 
heads. 

They will be constructed for a working pressure of 160 
p(»unds per square inch. 

Each of the boilers will have three corrugated furnace- 
flues 3 feet internal diameter. 

The total heating surface will be about 3,630 square 
feet, measuring the tubes on the outer surfsLO.^^'^xA'^^x^ 
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i^ratc surface loo square feet. There will be a main feed- 
pump in the fire-room and an auxiliary feed-pump in 
the enj^ine-room. The main feed-pump will connect with 
a main feed-])ipe, and will have a capacity sufhcient to 
supply twice the amount of water necessary for the 
boilers when steaminj^ at full power under forced draft. 
There will be a smoke-pii^e located as shown. 

The forced-draft system will consist of two l)lowers, 
which will discharijfe into the lire-room. Means will be pro- 
vided for slicing;" the lires when under forced draft with- 
out opening the furnace-doors. There will also be pro- 
visicn for rei.julatin^ the supply of air to each furnace. 

There will be steam reversin«^-^ear, an ash-hoist, a turn- 
in,!4"-cn|(ine, auxiliary jjum]), en«^nnc for drivinjLiW<»rkshop 
machinery, a distillinj^ apparatus, and such other aux- 
iliar\' or supplementary maciiincry, tools, instruments, 
or a])paratus as are described in the followin*;' detailed 
specifications or shown in the accomi)anyinj4' drawinj^s. 

2. CYLINDERS. 

They will consist of casinj^s of iK'st (piality of cast-iron 
as hard as can be ])roperly worked, with workin.i»-linin}^s 
for all the ])iston-valves. The cylinder casinj^s will 
include the valve-chests, steam-ports and ]^assa,iies, the 
lower heads, and tlie various brackets to which the cvl- 
inder supports will l)c attached. Tlic steam and cxhaust- 
])orts will i)c smoothly cored to the dimensions shown in 
drawinj^s. the walls of the ])assa«4es bcins^i" strouj^ly stax'cd 
by ribs. 

The flanges for sccnrin**' tlic cvlinders to each other 
will ])e so faced that when bolted to^^^ether the centers of 
the cylinders will be ^^ feet i incli a]")art, with the cyl- 
inder-axes all in one ])lanc and parallel. The cylinder 
casinj.is will be bolted to^rcther and to their su])i)i)rtin«4* 
c«)lumns by body-bound steel bolts. They will be bored 
to their res])ective diameters when in a vertical i)osilion. 



3. HIGH-PEESSURE CYLINDER CASINGS. 

The head will be cast with a sinii'le wall and the barrel 
will bu "h inch thick. It will be faced and bored, as sh(»wn. 



for the reception of the valve-chest linings. It will be 
bored to a diameter of 15^4 inches, the borinj^f bein^ 
done in a vertical position. It will be coiinterbored at 
both ends, leaving the workinj^ bore 24^4 inches lon^. 
The brackets at the bottom for attachment of the siip- 
portin^c columns will be well ribbed and truly bored or 
faced for the columns as shown. There will be a fianji^e 
for bolting to the intermediate cylinder, this bein^ 
faced to a plane parallel to the axis of the cylinder. 
The walls of the steam passages will be properly stayed. 
There will be facinj^s, flanged and ribbed where neces- 
sary, for the attachment of the cylinder and valve-chest 
covers, steam-i)ipe, exhaust-])ipe, piston-rod stuffing-box, 
relief-valves, drain-cocks, indicator-pii)es, drain-pi])es, 
and oil-cups. 

4. INTERMEDIATE CYLINDER CASINOS. 

They will be of close-grained cast-iron as hard as can 
be properly worked. Each will have two piston-valves. 
Each will be bored to a diameter of 22 ' _• inches, the boring 
being done in a vertical position. The cylinders will be 
counterbored at both ends, leaving the working bore 2434! 
inches long. Each will have faced flanges for bolting to 
the high and low-pressure cylinders. The barrels of the 
casings will be "8 inch thick. There will be brackets 
well ril)l)ed and truly bored or faced for the sup])orting 
columns as shown, also facings for steam and exhaust 
pipes, receiver safety-valves, receiver live-steam pipes, 
piston-rod stuffing-boxes, drain-cocks, indicator-cocks, 
drain -pi pes, and oil-cu])s. 



6. LOW-PRESSURE CYLINDER CASINOS. 

Each will be of the same material as the inlcrmediate- 
pressurc casing, and will be similarv Httcd, with the fol- 
lowing exceptions: It will have a slide valve. It will 
have faces on the forward side for bolting to the 
intermediate-pressure cylinder. It will be l)ored to a 
diameter of 35 inches, the boring being done in a vertical 



position. The cylinders will be counterbored at both 
ends, leaving a working bore 2434 inches longf. 

6. CYLINDER COVERS. 

They will ])e of cast-steel, and cast with sin^^le walls 
^^ inch thick, well stiffened bv ribs iii inch thick on 
hi^h-pressure, '_> inch thick on the intermediate-pressure, 
and 5s inch thick on the low-pressure covers. They will 
be so formed as to leave a total clearance of '_> inch. 

Each cover will be turned and faced to ht its cvlinder 
casin^i^, and tinished on outside of flanges. 

The cover of the hi^h-])ressure cylinder will Ix* secured 
to the cylinder casin;^" ])y fourteen i-inch steel studs, the 
cover of the intermediate by sixteen i-inch steel studs, 
and the low-i^ressure cover by twenty-two i-inch steel 
studs. 

Holes will be drilled and ta])])ed for jack-bolts and 
eye-bolts. 

7. CYLINDER CLEARANCES. 

Care will be taken that the clearances in the cylinders 
are made no larj^er than absolutely necessary. After 
the en;.^ines are set up in place and connected, the vol- 
ume of the clearance at each end of each cylinder will 
be carefully measured by tillini;* the s])ace with water or 
oil, and the result ])lainiy marked on some cons]^icuous 
part of the cylinder casin*;*. Marks will als»' be made 
on the cross-head ^^uides showin*^ the position of the 
pistons where the clearances were measured. 

8. VALVE-CHESTS. 

The valve-chests of each hi<>h -pressure cylinder will 
be fitted for one ])iston-valvc, each intermediate-pressure 
for two, and each low-i)ressure for a double-ported slide- 
valve. 

There will be oi>enin<4S at each vnd of the piston-valve 
chests for inscrtiu'^' and removinj^" the valves and work- 
in^-linin}^s. These chests will be accurately bored and 
faced for the rece]nion of the workinj^-linin^s. 
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Before the insertion of the linings the steam and ex- 
haust passages must be thoroughly eleaned out and 
pickled, and care taken that the passages are nowhere 
contracted to less than the specified areas. There will 
be an opening on the side of the low-pressure valve-chest 
for inserting and removing the valve, and the seat must 
be accurately faced for the valve. 

The top of the low-pressure valve-chest is cast with an 
opening and a face to receive a hood in which is the bal- 
ance-piston. The top of this hood is connected with the 
condenser. 

There will be a casing on top of rod, constituting the 
balancing piston for the weight of the valve. 

Each intermediate and low-pressure valve-chest will 
have a i^/^-inch adjustable-spring safety-valve of ap- 
proved pattern. 

All valve-chests will also ])c fitted with suitable com- 
position drain-cocks or valves that may be operated from 
the working-platform, the valves to discharge through 
pipes into the bilge and feed-tank, with the necessary 
valves for directing the water to either. 

9. VALVE-CHEST LININGS. 

There will be a working-lining at each end of the 
valve-chest for each piston-valve. They will be of cast- 
steel or close-grained cast-iron as hard as can be properly 
worked, accurately turned and faced to fit the casings, 
and accurately bored to an internal diameter of 7 ' _> inches, 
leaving the walls '- inch thick. 

They will be forced into place, making all joints ])er- 
fectly tight, and secured by screws tapped half into the 
linings and half into the casings. 

The valve-chest linings are interchangeable. 

The steam-ports of the high and intermediate-pressure 
cylinders will be |g|i||im||gigllli^^ those of the low-pres- 
sure cylinders will be i-{*^i inches wide. 

The steam-ports in the high -pressure and intermediate- 
pressure valve-chest liners will have alternating right 
and left diagonal bridges, taking up not more than one- 
quarter of the total port area. 



The ed^es of all ports will be finished to a uniform 
outline. 

10. VALVE-CHEST COVERS. 

They will be made of cast-steel, the low-pressure cover 
bein^ ribl^^d as shown. 

The fhin^^es will be turned and faced to fit on valve-chests 
as shown. The hi^h-pressure and intermediate-pressure 
covers will be finished on the outside, and the low-pres- 
sure covers will hiive the outside and ed.ii^es of flanges 
finished. Each lower cover will be faced and bored to 
receive the valve-stem stufiin^-boxes. 

There will be approved provision for proper oiling of 
the valve-stems. 

The lower covers will have the necessary faces for 
securin«^ the valve-stem crosshead-^uides. 

lilach hi^h-pressure and intermediate-pressure valve- 
chest cover will be secured by ei^ht •*4-inch at the top 
and by nine -^4-inch at the bottom, and each low-pressure 
valve-chest cover will be secured bv twentv-six i-inch 
Steel sluds, with finished wrouiL^ht-iron nuts. 

The hij4li-i)rcssure and intermediate-pressure valve- 
chest covers will be interchangeable at the top and at 
the bottom res])ectivcly. 



11. PISTON-VALVES. 

All the ])iston-valvcs will be made in two parts. They 
will be of cast-iron, as hard as can be ])r(>])erly worked, 
of a };'cneral thickness of ^h inch. Each of these parts 
will consist of a hollow piston 7 ' j inches in diameter, and 
will fit the valve-liners accurately without packin^-rin^s. 

The hij^h and intcrmediate-])ressure valves will be 
exactly alike. 

The two ])arts of each valve will l)e separated, when in 
place on their valve-stem, by a cast-steel distance-piece, 
which will be of such lenj^th as to make the steam and 
exhaust la|)s as follows: 

Steam lap — top, i inch; bottom, §§ inch. 

Exhaust lap — top, minus ^^ luclv; V>^.^X^.v^vc\^ l^.^^vcvO^.. 



12. LOW-PRESSURE SLIDE-VALVES. 

They will be double-ported, and will be made of cast- 
iron. The face of the valve will be finished to a true 
plane. All the ed^es will be finished. 

The weight of the valve w^ill be balanced as shown in 
drawing. 

The steam lap will be — top, i inch ; bottom, |^ inch. 

The exhaust lap will be — top, „\ inch ; bottom, ^J- inch. 

13. VALVE-STEMS. 

They will be of forged-steel. The high-pressure and 
intermediate-pressure will be i3>j inches in diameter at 
the stuffing-boxes and reduced to i It inches where they 
pass through the valves, the low-pressure being i J13 inches 
in diameter at the stuffing-box and reduced to i *ij inches 
where it passes through the valve. The lower end of 
each intermediate-pressure stem will have a thread cut on 
it and be fitted with a steel nut cm top and bottom for 
securing it to the cross-head. The nuts will have collars 
recessed in counter-bores in the cross-head and will be 
secured by set-screws. The thread on each stem must 
be sufficiently long to allow a reasonable latitude of 
adjustment. The high-pressure and low-pressure valve 
stems take hold directly of the link-blocks. 

The low-pressure valve-stem will take hold of the 
balance-piston at top, as shown. 

A split-pin will be put through the valve-stem to keep 
the nuts from coming off. 

14. CYLINDER RELIEF-VALVES. 

There will be a i 4-inch adjustable-spring relief-valve 
on each end of each main cylinder. The valves and their 
casings will be of composition. Pipes will lead from the 
relief-valves to the bilge with easily-broken joints. 

These valves will have nickel seats or their equivalent, 
and the valve-fittings will be so constructed that the 
valves can be easily overhauled without slacking the 
springs and so that steam will not come into contact with 
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the sprinj^s. The springs will have approved means of 
adjustment, and will be long enough to allow the valves 
to open to their full extent without unduly inereasing 
the load. The valves will be guided by loosely-fitting 
wings. The si)rings will bear on shoulders on spindles 
which fit loosely in sockets recessed in the backs of the 
valves. These s])indles will be so fitted that the valves 
can be moved by the ap])lication of a lever. The valves 
will l)e fitted with casings, which will ])revent danger of 
people being scalded by hot water from the cylinders. 
Suitable fulcrums will be on casings for the application 
of levers for working the valves : one lever to be fur- 
nished for each engine. All springs must pass a satis- 
factorv test. 



15. CYLINDER DRAIN-COCKS. 

Each cylinder will be fitted with an a])proved drain- 
cr)ck, i)laced so as to drain the cylinder thoroughly. The 
cocks n>ust be ])crfcctly tight without undue friction. 
The drain-cock of each cylinder of each engine will be 
worked by a single lever at the working-platform. All 
the drain-cocks of each engine will discharge into a pipe 
leading to the fresh-water side of the condenser, with a 
branch to the l)ilgc. 1'his i)ipe will have a stop-valve 
near the condenser, and will have a spring non-return 
valve, without hand-gear, which can open to the bilge- 
discharge when the drain to condenser is closed, but 
which will i)revent air entering the condenser at any 
time. Small drain-cocks will be fitted to the lowest parts 
of drain-])i])es. 

16. ENGINE THROTTLE-VALVES. 

Each engine will have a throttle-valve in the main 
steam-])i])e as near as possible to the high-pressure cylin- 
der. This throttle will have a locking-gear, worked 
from the ])latform, which will hold the valve wide open 
when desired. 

The throttle will be worked by a screw-stem, the gear 
operating the stem being worked by a 12-inch hand- 

4891 .3 - ' 
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wheel at the platform, where it will have an index divided 
as directed. 

The spindles will be horizontal. The valves, stems, 
and casings will be of composition. 

17. PISTON-ROD STUFFING-BOXES. 

They will be made of composition, and fitted with 
approved metallic packing with efficient means of lubri- 
cation. The packing of each stuffing-box will be made 
in two independent sections, so that in case of injury to 
one section the other alone will make a tight joint: this 
packing*- to be in all respects equal to Watson's. 

18. VALVE-STEM STUFFING-BOXES. 

They will be similar to the piston-rod stuffing-boxes. 

19. PISTONS. 

They will be of cast-steel or approved bronze, and will 
be dished. 

Each piston will have one packing-ring, i inch wide, of 
hard cast-iron, cut obliquely and tcmgued. The thick- 
ness of the packing-rings is -V4 inch. The ring of the low- 
pressure piston will have twelve spiral-springs, as shown, 
to assist in setting it out. 

The packing- rings will be s])rung into position. 

There will be sufficient clearance between the piston 
and cylinder to allow for difference of expansion. 

When completed the pistons must be carefully weighed, 
and no excess of weight will be allowed over that due to 
the dimensions shown in the drawings. 

aO. PISTON-RODS. 

The piston-rods will be of forged steel, 3^8 inches 
diameter, excepting at ends, where they will be 23/4 inches 
diameter over threads. Thev will be turned to fit the 
pistons, with collars, as shown, and fitted each with a 
composition nut at the piston end secured by a screwed 
stop-pin. 'i'he nut at the cross- head end will be secured 
by a set-screw. The parallel i)arts will be smoothly and 
aecuratelv turned. 
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The collar at piston end will be 4^ inches diameter and 
y^ inch thick, well filleted, and recessed in the piston, as 
shown. 

The rods will be kept from turning in the pistons and 
cross-heads by stop-pins. 

21. CROSS-HE ^DS AND GIBS, AND BRASSES. 

The cross-heads will be of cast-steel. The cross-head 
pins will be conically cored. 

The gibs will be prevented from moving up or down 
on the cross-heads by lips, and will be firmly held to the 
cross-heads by bolts passing through the shoes and tapped 
into the gibs. 

The gibs will be of composition lined with white-metal. 
Their bearing-surface will be io^'4 inches long and SVj 
inches wide. 

22. GONNEGTINO-RODS. 

The connecting-rods, with their bolts, will be of forged 
steel, finished all over. The caps will be of composition. 

The connecting-rods will be 48 inches long between 
centers, turned 3^« inches in diameter at small end and 
43-4 inches at large end, the sides being faced off to a 
uniform thickness of ^^'s inches. 

The cross-head end of each rod will be forked to s])an 
the cross-head. The brasses will be bored to ^^'j inches 
diameter, and will be 4 inches wide to fit pins. 

The crank-])in end of each connecting-rod will be in- 
creased in thickness to 5 '4 inches, and in width to 13 
inches. The caps will be 2 '4 inches thick at the crown, 
each to conform to the shaj^e of the connccting-nKl end, 
and will be lined with white-metal and ])ro])erly chan- 
neled for r>iling: the bolts will be 2 inclies in diameter: 
the heads to be fitted with sto])-])ins and the up])er ends 
of bolts to be provided with split-])ins of am])le size out- 
side the nuts. The nuts will be of wrought-iron, each 
with a collar recessed into the connecting-rod head and 
secured bv a set -screw. 

Comi)()siti()n distance-pieces will bvi ^\\.Vvi\W»viV^vi.viNx 'C>^wVi 
butt brasses and caps; l\\uy \\\\\ \>v: ^Jn^.^ "^xx^iC^ '^^ \.v> ^v^- 
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removable without taking out the cap-bolts, and will be 
channeled so as to be easily reduced when taking up lost 
motion. 

The caps will each be fitted with two eye-bolts for 
handling. 

23. CRAHK-PIH BRASSES. 

They will be accurately fitted to the connecting-rods 
and secured as before specified. They will be fitted with 
approved white-metal in strips, accurately fitted to the 
crank-pins, and properly fitted for distribution of oil. 
They will be hjinch thick, including white-metal, and 
faced with sufficient clearance between crank-webs to 
prevent nipping when heated. 

24. EHOINE-FEAMES. 

Each cylinder will be supported by three wrought-steel 
columns, except the low-pressure cylinders, which will 
have four, as shown in the drawings. 

All the feet of the columns will be faced to fit the 
planed faces provided for them on the •piMBlMWfttnf ^il* 
bed-plates. 

The columns will be stiffened bv steel tie-rods, as 
shown. The lower end of the cross-head guides will take 
hold of a ])racket secured to columns. 

25. BED-PLATES. 

They will consist, each, of three steel castings, fianged 
and bolted together, as shown. 

The upper and lower fiangcs will be connected and 
properly sti if ened by ribs, as shown. 

The bcd-platcs will be secured to the engine-seatings 
by ^8-inch bolts through the lower flange, as shown in 
drawing, and they will be properly finished and faced for 
crank-shaft brasses and caps and ff>r the flanges of the 
supporting columns. Each jaw will be fitted with an ad- 
justable composition chock for the vertical alignment of 
the shaft. The bed-plates will have facings for the re- 
versing and turning engines, as may be required. 
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All parts of the g^uide will be smoothly and accurately 
finished all over, excepting the core made for water cir- 
culation. 

Brass oil-boxes will be provided for supplying oil at 
both ends of guide. 

28. VALVE-GEAE. 

It will be of the Stephenson type, with double-bar 
links. All valves will be worked direct. There will be 
one cross-head for the intermediate-pressure valve-stems. 
All parts of the valve-gear will be interchangeable. 

The valve-gear will be so adjusted that the mean cut- 
off in full gear for both ends of each cylinder will be at 
0.7 stroke. 

29. ECCENTEICS. 

They will be of cast-steel, each in two parts. 

The two parts of each eccentric will be neatly fitted 
together and secured by two steel bolts. They will be 
bored out to a snug fit on the crank-shaft couplings and 
turned accuratelv on the outside to an eccentricitv of 2 
inches, and will be recessed at each side for the flanges 
of the eccentric-straps. The high-pressure eccentric 
seating will consist of the forward coupling-disk, with a 
disk bolted to it to give it the necessary width. The 
low-pressure eccentric seating will consist of a sleeve of 
the diameter of the cou])lings, keyed on an enlarged part 
of the shaft. 

The intermediate-pressure eccentric seating will con- 
sist of two crank-shaft coupling-disks. 

Each backin^j: eccentric will be securelv keved on its 
seating, and each forward-motion eccentric will be 
secured to the corresponding backing eccentric by 
through-bolts in slotted holes, the holes to be filled up 
after the eccentrics arc set. 

The eccentrics will be interchangeable. 

30. ECCENTEIG-STEAPS. 

They will be of composition, finished all over, made 
with flanges to fit the recesses of eccentrics and with lugs 
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84. SUSPEHSION-LINKS. 

Each Stephenson link will be suspended from the 
corresponding arm of the reversin»^-shaft by two flat- 
sided forj^fed steel suspensi<m-links. 

The ends of these links will be fitted with composition 
bushings, bored to fit suspension-pins on main links and 
pins on reversing-shaft arms. 

The suspension links will be interchangeable through- 
out. 

86. VALVE-STEM CEOSS-HEADS AND GUIDES. 

The intermediate-pressure valve-stems will have a cast- 
steel cross-head, the cross-head taking hold of the link- 
block directly. The boss of each arm of each cross-head 
will be bored to receive the valve-stem, secured as here- 
tofore specified. The cross-head guides will be cast-steel 
brackets, bolted to the valve-chest covers on the high- 
pressure and intermediatg-pressure cylinders, and to the 
valve-chest on the low-pressure cylinder. The high- 
pressure and low-pressure valve- stems will take hold 
of the link-blocks directly. 

86. EEVEESING-GEAE 

The rcvcrsing-gear for each engine will consist of i 
steam cylinder and a hydraulic controllingcylinder placed 
vertically and acting directly on an arm fixed on the 
reversing-shaft. Each will be placed on the outboard 
side of its engine, between the intermediate-pressure and 
low-pressure cylinders, and secured to bed-])late. The 
steam piston-rod will be secured lo a steel cross-head, 
working in suitable guides, and connecting with the arm 
on the reversing-shaft. The piston-rod will pass 
through the controlling cylinder with uniform diam- 
eter. The controlling cylinder will be of composition. 
The valve of the steam-cylinder will be of the piston 
])attern, of comj)osition, working in a composition-lined 
valve-chest. There will be a by-pass valve c)n the hy- 
draulic cvlinder, which will be worked bv a continuation 
of the stem of the steam piston-valve. These valves will 
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89. EXHAUST-PIPES. 

A 6?i-inch pipe will lead from the exhaust side of each 
hi^h-presstirc valve-chest, with a 7-inch branch to each 
end of the valve-chest of the corresponding intermediate 
cylinder. An 8 ^'-i -inch pipe will lead from the exhaust 
side of each intermediate valve-chest to the low-pressure 
valve-chest, having an oval opening of Gyi x 13 inches. 

Each low-pressure cylinder will have a ii-inch ex- 
haust-nozzle. 

40. WOEKINO-PLATFOEM. 

The floor between the engines will be conveniently 
arranged to serve as a working-platform. The counters, 
revolution-indicators, clock, gauges, telegraph-dials, and 
other engine-room fittings will be so placed near the 
working-platform as to be in full view while working the 
engines. Speaking-tube mouth-pieces and telegraph- 
levers will be conveniently placed. 

41. WOEKING-LEVEES AND GEAE. 

There will be at working-platform the following hand- 
gear for each engine, viz: 

One reversing-lever; 

Three cylinder drain-cock levers; 

Hand-reversing pump-lever; 

Throttle- valve hand-wheel; 

Bleeder-valve hand-wheel; 

Reversing-enginc stop-valve hand-wheel. 

All levers will have spring-latches of ** locomotive pat- 
tern". The latches on reversing-levers will be of May's 
pattern or equivalent. 

42. SHAFTS. 

All the crank, thrust, and propeller-shafts will be of 
steel. Each length will be forged solid in one piece where 
not otherwise specified, and will have a hole drilled 
axially through it from end to end. 

All shafts will be finished all over. 
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48. CRANK-SHAFTS. 

There will be three sections of crank-shafts for each 
propelling-engine, interchangeable and reversible. Each 
section will have a crank of 12 inches throw. 

Each crank-shaft will have a coupling-disk, iji inches 
thick and 133/^ inches diameter, forged on each end. 

The length of each section of shaft will be 3 feet i 
inch over all. There will be a journal on each side of 
each crank 7 inches in diameter. 

The crank-pins will be 7 inches in diameter and 7 ^i inches 
long. The crank-webs will each be 8 inches wnde and 
4 '4^ inches thick; the webs to be chamfered, as shown in 
drawing. The crank-pins must be accurately parallel to 
the main journals. All journals are to be smoothly and 
accurately turned, and when finished will be tested and 
their accuracy proved. There will be a hole 3^4 inches in 
diameter bored axially through each shaft and crank-pin. 
When bolted together the cranks will be at angles of 120O 

The forward end of the hole in crank-pin w^ill be closed 
by a brass plate fastened on with countersunk screws. 

One radial ^2 -inch hole will be drilled in each crank- 
pin from the outside to the bore. 

The various lengths of the crank -shafts will be coupled 
to each other by i^s-inch bolts. There will be six bolts 
in each coupling, all holes being drilled or reamed to tem- 
plate, so that the couplings will match indiscriminately. 
The bolts will be made of forged steel, finished to fit the 
hole snugly, and each fitted with wrought-iron nut and 
split-pin. 

On the after coupling-disk of the crank-shafts there 
will be a worm-wheel for turning the shaft. 

44. THRUST-SHAFTS. 

They will be 6^y^ inches in diameter, with 3 jj-inch axial 
holes. Each shaft will have eight thrust-collars 1% 
inches thick, with spaces of 1^4 inches, the collars to be 
9 ^4 inches outside diameter. The thrust-shaft will be en- 
larged at the outer end, and bored to receive end of pro- 
peller-shaft, which will be secured to it by feathers, and 
a screw-coupling. 
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46. PBOPELLEB-SHAFTS. 

The propeller-shafts will each be in two lengths. A 
3>2-inch hole will be bored in both sections of shaft. 

The forward section of each shaft will be about 21 feet 
4 inches long and 6^ inches diameter, cased with com- 
position I2 inch thick at the bearings and ^8 inch thick 
elsewhere. The casing will be shrunk and pinned on, 
and must be water-tight. The casings must be accu- 
rately and smoothly turned to form journals. 

The after end of forward section will have a coupling- 
disk forged on. 

The after section will be about 23 feet 3 inches long 
and 7 inches diameter, and will have a coupling-disk 
forged on its forward end. It will have a composition 
casing which will be Vz inch thick where it passes 
through the bracket-bearing, up to and beyond the fair- 
water casing, and which will enter i inch into the pro- 
peller-boss. 

The after end will be tapered to fit the bore of the 
propeller-boss, and will be fitted for two feather-keys. 

There will be a water-tight plug in the after end. 

The hole in this section of the shaft will be 3^2 inches 
diameter, except in that part passing through the propel- 
ler-hub, where it will be tapered so as not to reduce the 
thickness of the metal around the hole. 

The two lengths of each propeller-shaft will be coupled 
to each other by six bolts, with heads and nuts made 
perfectly water-tight when set up. The bolts will be 
fitted with nuts locked in place. 

There will be at the forward end of the after section 
of each propeller-shaft a cast-steel casing to form a fair 
water-line from the end of the stern-tube to the shaft, 
as shown in drawings. The casing will be finished on 
the outside and bored to fit the shaft and couplings. 

The shaft, couplings, and casings will be well coated 
with the same composition as the hull. 

46. LUfiEICATION. 

All working parts of the machinery will be fitted with 
efficient lubricators, each with a sufficient oil cai^acit^j 
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for four hours' running. Each main crank-pin will have 
a centrifugal oiling device on the after face of the crank, 
made of composition, and fastened to the crank by coun- 
tersunk screws. Each centrifugal oiler will be fed by a 
pipe leading from a fixed sight-feed cup in an accessible 
position. Each main crank-pin will also be oiled by cups 
carried on the cross-head, taking oil from wicks over- 
head ; the oil to be carried to the crank-pins by brass 
pipes secured to the connecting-rods. These pipes will 
have union joints where connected to oil-cups. 

There will be a small oil-tank, with glass gauge, placed 
in a convenient position, and connected by pipes withi a 
closed oil-box at each crank-shaft bearing, so that, when 
necessary, oil can be supplied to the journals under a 
head. From each of these boxes two tubes will lead to 
the bearing, each with valve adjustment, and with a sight- 
feed with a well-protected glass tube. 

Each main cross-head journal will take oil from an 
overhead wick-cup. 

Each cross-head guide will be oiled by dragglers taking 
oil from a cup at the bottom, and will have an oil-cup at 
the top. 

There will be a globe oil-cup for each pist(m-rod and 
one for each end of each valve-stem ; also one for each 
valve. These will be placed sufficiently high to insure 
the oil running where desired without regard to the trim 
of the vessel. 

Each eccentric will have a long oil-cup fed by a drip- 
pipe," so arranged that the eccentric will be lubricated in 
all positions. The upper end of each eccentric-rod will 
carry a wiper oil-cup on each fork, these cups to take oil 
from wicks in cups easily adjusted to the various posi- 
tions of the gear. 

There will be fitted to each main steam-pipe, close to 
valve-chest, a Detroit or equivalent steam sight-feed oil- 
ciij) of one (juart capacity, with gauge-glass. As far as 
possible all the oil for the moving parts of each engine, 
except main bearings, will be supplied from one oil-box 
on the cylinder, with separate valve, sight-fecd.,a.wd^v;^^ 
for each part to be oiled. There \\\\\ \>^ ^\<i?0Kv ^\^v\.^^^ 
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cups on the circulatin|>f, each blowing, main-feed, air- 
pump, and bilge-pump engine. Each auxiliary engine 
will have a continuous automatic lubricator of approved 
pattern. All working parts for which oil-cups are not 
specified or shown in drawings will have oiling-gear of 
approved design, such that they can be oiled without 
slowing. Moving oil-cups, where necessary, will have 
removable covers. The supply of oil to various parts is 
to be easily regulated. All oil-cups and their fittings, 
except such as are cast on bearings, will be of finished 
cast-brass, or of sheet-brass or copper, as may be directed, 
with all seams brazed. 

17. OU-DBIPS. 

All fixed bearings will have drip-cups cast on where 
possible, otherwise they will be of cast-brass, properly 
applied. All moving parts will have drip-cups or pans 
cast on engine-frames where directed, otherwise to be 
substantially made of sheet-brass or copper, with brazed 
seams. All drip-cups will have drain-pipes and cocks of 
at least >< inch diameter, which can be used while the 
engines are in operation. 

M. JOUBNAL-BOXES. 

All journals or moving parts of iron or steel will run, 
unless otherwise specified, in composition boxes. These 
boxes will be lined with approved anti-friction metal 
where directed. All adjustable bearings will be pro- 
vided with channeled-brass chipping-pieces, securely held 
in phice and easily removable. 

19. MANDBBLS FOB WHITE-METAL BEABINGS. 

Hollow cast-iron mandrels will be furnished for forming 
the white-metal linings of crank-pin, crank-shaft, line- 
shaft, and thrust-bearings. All these will be smoothlv 
and accurately turned to size, ai^d '^^aeV^^ 'fsCi 15.^ \.'c%V^^'^-^- 
fcctly protected. 
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W. STUPFDTO-BOXES. 

All iron boxes will be bushed with composition. All 
glands will be of composition and fitted with approved 
means of adjustment while the engines are in operation, 
and those not fitted with pinion-nuts and spur-rings will 
have lock-nuts and split-pins. Metallic packing of ap- 
proved kind, and equal in all respect to Watson's, will be 
fitted in stuffing-boxes of all piston-rods and valve-stems 
of main engines, and of all auxiliary engines over i^ 
inches diameter. Stuffing-boxes of piston-rods and valve- 
stems between 3/^ and i^ inches diameter will be fitted 
with metallic packing of Katzenstein's pattern, or equiv- 
alent. 

II. BOLTS AND HUTS. 

All bolt-heads and nuts less than 2 inches, except in 
special cases, will conform to the United vStates Navy 
standard. Screw-threads on bolts and nuts must in all 
cases conform to the above standard. All finished bolts, 
except as directed, wnll be kept from turning by dowels 
or other suitable devices. 

The nuts of all bolts on moving parts and on pillow- 
blocks, and elsewhere as shown, will be fitted with 
keepers, and the bolts will extend beyond the nuts, 
without threads, and fitted with split-pins. 

52. THRUST-BEARINGS. 

The bearing will be in two parts, of cast-iron, with 
white-metal linings. The lower part will be planed to 
fit the bed-plate. The cap will be faced to fit longitu- 
dinal recesses in the upper flanges of bearing, and will 
be held down by wrought-iron bolts. Each cap will have 
a box cast on top, with a hinged cover. 

The end and side walls of the pedestal will form an oil- 
trough, from which there will lead an oil-hole to each col- 
lar and each recess, the white-metal being properly chan- 
neled for distribution of oil. Both forward and abaft the 
thrust-collars will be a composition bearing for taking the 
weight of the shaft. The cap for this b^^x\\\'^ V\^^^^ ^"^ 
cast-iron lined with white-metaV. "YVv^^^ \i^^^vcvs^^ -^<S^n^ 
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be adjustable vertically by wedges with regulating- 
screws. 

At each end of each thrust-bearing there will be a di- 
vided stuffing-box and gland to prevent escape of oil. 
At the bottom of each thrust-bearing there will be a fore- 
and-aft channel connecting all the bearing recesses; a 
drain-cock to be fitted at each end. 

The oil-trough will also be fitted with a cooling coil. 
There will be projecting lips on cap and bearing fitting 
snugly and taking the end thrust of the cap. The caps 
will be fitted with eye-bolts for convenience of handling. 
The adjustment, both fore-and-aft and athwartship, will 
be done by means of wedges bearing against lips on the 
bed-plate. 

53. JACKS FOR COUPLING BOLTS. 

A hydraulic jack of approved pattern will be fitted 
for withdrawing the bolts of the shaft-couplings. 

54. STERN-TUBE STUFFING-BOXES. 

At the forward end of each stern-tube there will be a 
composition stuffing-box, made in halves, divided longi- 
tudinally. It will be bolted to the flange on the forward 
end of the stern-tube bushing. The two parts will be 
bolted together along the longitudinal division by proper 
flanges. The follower will be of composition, in two 
parts, with a space of 1^4 inches between the parts on 
each side. The packing spaces will be about 7 inches 
deep and 1 inch wide. 

The follower-bolts will be of naval brass. To each 
stuffing-box, abaft the packing, a i-inch pipe will be 
attached, leading to the engine-room bilge. It will also 
be connected with the engine-room water-service pipes, 
and will be provided with valves, so that the bearing can 
be drained into the bilge or washed out by water from 
the engine-room pump at will. 

55. STERN-TUBE BEARINGS. 

The forward section of propeller-shaft will be sui^- 
ported in the stern-tube oiv two "Vi^'aTvcv*^^, c>w.^ -aN. ^-^^k^^ 
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end of the tube, lined with ligniim-vitse strips, bored in 
place to perfect alignment. 

In the stern-tube will be riveted four cast-steel rings of 
U-section, arranged to properly support the composition 
lignum-vitae-lined bearings. 

The outer bearing will be contained in a tube, secured 
in place by a flange bolted to the outer steel ring. 

The lignum-vitie will be placed in strips in the bear- 
ings, so arranged that the bearing surface will be on the 
end of the wood, and held in dove-tailed grooves by suit- 
able collars at each end. The lignum-vitae to be bored, 
after being well water-soaked, to a loose fit on the shaft. 

The inner lignum-vit?e bearing to be arranged so as 
to be withdrawn by removing the inner stuffing-box. 
The outer bearing-tube to be withdrawn outboard. 

These tubes to be divided longitudinally in halves. 

56. STERH-BRAGKET BEARDTGS. 

Each stern-bracket bearing will have a neatly-litting 
composition lining, made in halves, divided longitudi- 
nally. The internal diameter of the boss will be such 
that, when the bushing is removed, the after section of 
propeller-shaft can be sufficiently inclined to have its 
forward coupling clear the coupling of the next section 
of shaft. It will have a lignum-vita^ bearing, Htted as in 
the stern-tube. The lignum-vitfe will be held in place 
at the after end by a flat ring bolted to the lining. A 
cast-steel sleeve, li* inch thick, will be secured to each 
stern -bracket by four )<;-inch screws, to form a fair water- 
line to the propeller-boss. At the forward end of each 
bearing there will be a composition sleeve, ^ya inch thick, 
secured to and supported by an extension of the lining 
before mentioned. This sleevx^ will be shaped to form 
a fair water-line from the shaft to the stern-bracket 
boss, and will be finished on the outside. 

57. SCREW-PROPELLERS. 

They will be of manganese-bronze or approved ecv^v\M - 
alent metal. The starboatd pio^OiVeT ^\NX\i^^^^*^ "^^^ 
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the port one left-handed. Each blade will be firmly 
bolted to the boss by tap-bolts of naval brass or Tobin 
bronze, secured by lock-plates. The recesses for the 
bolt-heads will be covered by composition plates held by 
countersunk screws, and finished to form a smooth sur- 
face fair with the boss. The holes in the flanges of blades 
will be oblong^, so as to allow adjustment of pitch. 

Each boss will be accurately bored to tit the taper on 
after end of shaft and fitted with two feather-kevs. Each 
propeller will be held on the shaft by a nut screwed on 
and locked in place. The shaft-casing will enter about i 
inch into the propeller-boss and be fitted water-ti*^ht. 
Each boss will be finished at the after end by a compo- 
sition cap bolted on water-tight. The bosses and caps 
will be finished all over. The blades will be cast as 
smoothly as possible and have any roughness removed. 
The flanges of the blades will be turned and faced to fit 
the recesses in the bosses accurately, and, after being 
secured in place, must have the edges made fair. 

58. CONDENSER. 

The main condenser will be cylindrical, 4 feet 3 inches 
internal diameter, cast of composition, not over {\^ inch 
thick. 

The shell will be in two parts as shown. 

There will be the following openings in the condenser, 
each with properly faced flanges, viz: 

Two for main exhaust-pipes, 11 inches diameter; 

One 6 inches diameter for air and circulating-pump 
exhaust-pipe, the auxiliary machinery, and the bleeder; 

Two for air-pump suction-pipe, each 6 inches diameter; 

One 6-inch hand-hole, with nozzle for salt-feed spray 
and soda-cock in the cover; 

There will be a i M»-inch boiling-out nozzle at the lower 
part of the condenser, placed where directed; 

The main condenser will have the flange at each end 
extended to secure it to the supporting-brackets below 
and at the side, securing it to the bulkhead. There will 
also be brackets on the side of condenser^ wh\Q.VvN5s^^N^"^ 
secured to the air-pump {nirrviis. 
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The condenser tube-sheets will be made of composi- 
tion, ^ inch thick, with smoothly finished holes for the 
tubes, tapped and fitted with screw-glands for packing 
the tubes. There will be a hand-hole at the lower part 
of each tube-sheet. The glands will be beaded at outer 
ends to prevent tubes from crawling, and will be slotted 
to admit a tool for screwing up. Cotton-tape packing 
will be used. There will be 2,027 seamless-drawn brass 
tubes, 3« inch outside diameter, Xo. 20 B. W. G. in thick- 
ness. The tubes will be 6 feet g}i inches long between 
tube-sheets, and will be spaced ]-^ inch between centers. 
The cooling surface will be about 2,240 square feet, 
measured on the outside of the tubes. 

The two sections of condenser-shell will have flanges 
for securing to each other and to connect with the tube- 
sheets. The tube-sheets will be secured to the flanges 
of the shell by naval -brass or Tobin bronze collar-bolts, 
which will also be used for fastening the circulating- 
water chests. 

The chest for entrance and exit of circulating water 
will be made of composition, with a division-plate in the 
middle and with four man-holes. The inlet and outlet- 
nozzles will each be 8 inches in diameter of opening. 

The water-chest at the other end of the condenser will 
be cast as shown. It will have four man-holes. There 
will be three stay-bolts to connect the water-chests to the 
tube-sheets. 

There will be two braces of rolled naval brass or Tobin 
bronze connecting the tube-sheets, each ^<^ inch in diam- 
eter, and each passing through a stay-tube 1^2 inches ex- 
ternal diameter and ^4' inch thick. 

BafHe-plates of brass will be fitted, as shown, to direct 
the steam over all the tubes. A plate will be provided for 
supporting the tubes and to act also as baffle-plate. In 
front of the main exhaust-nozzle, above the tubes, will 
be a deflecting-plate, supported as shown. 

A copper tank, pipe, and a cock will be provided for 
admitting an alkaline solution into the condenser — this 
l)ipe to connect with the salt-fe^d ?»^t?c^% \>cv^ Vw^«- ^-'^^'^ 
<>f at least 6 gallons capacity axvCi c,otvx^xC\^^^"S ^"^^^"^ 
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A I -inch branch from the auxiliary stcam-pipc will lead 
to the bottom of the condenser for cleaninj^' the tubes by 
boiling. Drain-cocks will be provided with pipes lead- 
ing to the bilge. 

All parts of the condenser, except as otherwise speci- 
fied, will be made of composition. All bolts to be of 
naval brass or Tobin bronze. All bolts for securing 
ilanges of pipes and man-hole plates will be standing 
bolts, and will, wherever possible, be screwed into the 
condenser-plates, with heads inside. The condenser must 
be perfectly tight all over and be so proved after being 
secured in place. 

There will also be an auxiliary condenser of approved 
design, of a sufficient capacity for all the auxiliary 
machinery. 

59. AIR-PUMP. 

There will be a single-acting vertical air-pump, driven 
by a two-cylinder vertical inverted compound engine. 
Each steam -cylinder will be carried by two cast-stfeel 
frames supported upon brackets on the air-pump cylin- 
ders. Each of these frames will have bolting-flanges at 
top and bottom, and will serve as guides for the cross- 
head. The inside frame of each engine will form (me of 
the crank-shaft bearings. All the frames will have faces 
for bolting to the condenser. 

There will be one engine-cylinder over each pum])-cyl- 
inder. Each pump piston-rod takes hold of the cross- 
head as shown. 

At the middle of the crank-shaft there will be a cast- 
iron balance-wheel, made in halves and bolted together. 

The crank-shaft will have two bearings and an over- 
hanging crank for each engine, each connecting-rod 
taking hold of the cross-head inside of the piston-rod. 

The cranks will be at an angle of 135 degrees to each 
other. All parts of the pumps, except where otherwise 
specified, will be made of compositicm. 

Each air-pump will have a piston working in a cylinder 
(;f i3>j inches bore. The pump-cylinders will be cast sep- 
arate, and each will be bolted to a casing containing itii 
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foot-valves. The delivery-valve chambers are cast in 
one with the pump-cylinders. The stroke will be 12 
inches. The pump-pistons will be cast flanged, the 
flange being grooved for water-packing, as shown. The 
pump piston-rods will be made of rolled phosphor-bronze 
or approved equivalent metal. There will be nine foot- 
valves, six valves in each piston, and six delivery-valves 
for each pump, all 3^^ 8 inches in diameter of opening, made 
of approved metal. 

Each valve will be held in place by a guard and a 
spiral spring of phosphor-bronze or approved equivalent 
metal. The valves and guards must be easily removable 
and held firmly in place. The foot-valve seats will be 
in inclined positions at the bottom of the pumps, and 
the delivery-valves horizontal at the highest parts of the 
pimip-chambers. There must be no pockets in the pump- 
chambers imdcrneath the delivery-valves where vapor 
can lodge. The gratings of the valve-seats must be so 
arranged that the clear opening of each valve shall be at 
least 6.83 square inches. The bonnets will be well ribbed, 
as shown, and provided with jack-bolts and eye-bolts. 
A 6-inch copper pipe will lead from the bottom of the 
condenser to each pump-cylinder. Each of these pipes 
will have a straight way- valve near the pump. They will 
be connected near the condenser by a pipe of the same 
size fitted with a straightway-valve. 

The engine-cylinders will be 6^^ and 12 inches bore, 
respectively. The cylinders, with their valve-chests, 
valve-chest covers, and slide-valves, will be made of cast- 
iron. The high-pressure and low-pressure valve-chests 
of each engine will be connected by a copper pipe 2}^ 
inches in diameter. 

The steam-pistons and all cylinder-covers will be made 
of cast-iron. The pump-cylinder covers will be made in 
halves and bolted together, as shown. 

The crank-shafts, steam piston-rods, valve-rods, cross- 
heads, and connecting-rods will be made of forged steel, 
the piston-rod and cross-head being in one piece. The 
pistons will be fitted with casl-\TOTv ^^viVvcv<^-\\w^^. 

The crank-shafts will be 2}/^ \Tve\v^'^ eC\wcvviX^\ ^^^ vi^^^. 
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tapering from the center, as shown, with bearings 5'j 
inches long. Each crank-pin will be 3 l^.' inches diameter 
and 2\2 inches long; next to the web, and at the end of the 
pin it is reduced to a diameter of 2}^^ inches, as shown. 
Each cylinder will have a slide-valve, worked through 
gear, as shown. 

The engine will take steam from a branch of the 
main steam-pipe, with a stop- valve hciving a hand- wheel 
at the working-platform, and will exhaust by a special 
pipe into the condenser, and there will also be a pipe 
through which it can exhaust into the low-pres.siire 
receiver. 

The air-pump, together with its condenser, must main- 
tain a vacuum of within 4 inches of mercury of the 
atmospheric barometer with the propelling-engines at 
full power under forced draught. 

60. CIRCULATINO-PUMP. 

There will be a double-inlet centrifugal circulating- 
pump for the main condenser, driven by a multi- 
cylinder engine. The pump must be capable ot dis- 
charging 3,200 gallons of water per minute from the 
bilge. The pump will be made of composition, except as 
otherwise specified. The pump-casing will be made in 
two parts, divided in a horizontal plane, the upper part 
with conveniences for handling. The suction-nozzle will 
have an opening for sea-suction of not less than 8 inches 
diameter, and an (S-inch opening for bilge-suction. The 
pimip-runners will be smo(;thly cored, linished on the 
otitside, and perfectly balanced. The shafts will be of 
phosphor-bronze or approved equivalent metal. The 
bearings will consist of sections of lignum-vita:: on end of 
grain, dovetailed into composition split -sleeves, which 
will be well secured against turning. The stuffing-box 
glands will be each in two parts. There will be an air- 
cock at the top of the pump-casing and a drain -cock at 
the bottom. The pimip-casings must be made as light as 
possible consistent with strength, and must be smoothly 
cored, with easy bends wherev^T tVv^ <\\\vi.vl\;\v^^^^*v n^^ '^vn^^ 
of water is changed. 
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61 CIRCXTLATINO-PUMP ENGINE. 

It will be of the inclosed multi-cylinder type, of ap- 
proved pattern, of sufficient power to secure the results 
above specified. The enjifine-valves must be of either the 
slide or piston type. 

82. CIECnLATIHO-PITMP CONNECTIONS. 

The circulating- pump will be fitted with pipes and 
valves to draw from the sea or cng-ine-room bil^e, and 
will deliver into the condenser; or direct to the outboard- 
delivery pipe by a pipe connecting inlet and outlet of 
condenser. There will be a straightway valve in the in- 
let-pipe, the outlet-pipe, and the pipe connecting the in- 
let and outlet pipes. 

The injection and delivery pipes for condenser circu- 
lation will be not less than 8 inches internal diameter. 

There will be stop-valves in the pipes leading from the 
sea and from the bilge to the circulating-pump. These 
valves will be so connected by a locking device that when 
one is open the other is shut. 

63. SEA-INJECTION VALVE. 

There will be a straightway screw main injection- 
valve of not less than 8 inches diameter in the engine 
compartment. 

There will be a strainer at the ship's side. The hand- 
wheel of this valve must be easily accessible above the 
engine-room floor-plates. 

There will be a i-inch steam-pipe leading from the 
auxiliary steam-pipe to the injection-pipe outside of in- 
jection-valve. This pipe to have a valve at each end. 

64. BILGE-INJECTION VALVE. 

It will be as specified under the head of ** Bilge-suction 
pipes." 

66. OUTBOARD-BELIVERY VALVE. 

There will be in the engine compartment a main out- 
board -deli very valve of t\\e saxwvi sa7.q, 2ccA \.^^^^^ ^nv^-^ 



32 

injection-valve. The hand-wheel will be accessible from 
the engine-room. 

66. FEED-TANK. 

There will be a feed-tank placed as shown in the draw- 
ing. It will have a capacity of about 300 {gallons. It will 
be made of ^^^-inch wrouj^^ht-iron. It will be stayed inter- 
nally as may be directed. The tank will have at least 40 
cubic inches of rolled-zinc plates, about L' inch thick, sus- 
pended from the braces. The straps suspending the zinc 
plates and the braces where the straps come in contact 
will be filed bright before fitting. The parts to be then 
well painted on the outside, or the joints to be made 
water-tight in other approved manner. A portion of 
the tank will be fitted as a filter, into which the water 
from the air-pump will be delivered. 1'he filter will 
be provided with approved filtering material, and so 
arranged that the water will rise through it, and that the 
filtering material will be readily accessible. The tank 
will have a man-hole with bolted cover, and will h ive a 
glass water-gauge with suitable guards, shut-off cocks, 
and drain-cocks. 

The tank and filter will have the following pipe connec- 
tions : A discharge-pipe from the air-pump; an overflow- 
pipe leading to bilge, but so arranged that any water 
passing down it may be seen; a sucticm-pipe to feed- 
pumps, with valve; drain-pipes from traps, as elsewhere 
specified: a vapor-pipe, 2 inches diameter, of copper, 
No. 16 B. W. G. The vapor-pipe will lead up the engine- 
room hatch and discharge above the level of the awnings, 
where it will have a suitable hood, or it may be led into 
the main escape-pipe. The feed-pump suction will be 
provided with a balanced valve operated by a copper float 
in the feed-tank, so arranged that it will allow no air to 
enter the feed-pipe. All trap-discharges and drains will 
enter the feed-tank well below the ordinarv water-level. 

67. FEED-TANK SUCTION-PIPES. 

A suction-pipe will lead to the main feed-pump. The 
auxiliary feed-pump wiU have \Vs s\\^\\v>\\. \v\vcv "0^^^ ^Kv'i^::c^ 
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feed-suction. A non-return valve will be fitted in this 
pipe close to auxiliary feed-pump. 

68. SITCTION-PIFE FROM BOTTOM OF CONDENSER. 

From each air-pump channel-way below the foot-valves 
a i3/(-inch pipe will lead to the main feed-pump suction- 
pipe, with a screw-down non-return valve. 

69. SEA-SUCTION PIPES. 

A pipe will lead from the sea-suction valve in the en- 
gine-room to the fire and bilge-pump, the auxiliary- 
pump, the auxiliary feed-pump, and the circulating-pump 
for auxiliary condenser. A pipe will also lead from a 
special sea-valve, fitted where directed, to the distiller 
circulating-pump. Each of these pipes will be of the 
same bore as the nozzle on the pump with which it con- 
nects. Each sea-suction will be controlled bv a valve 
which will not permit sea-water to enter any of the 
bilge-suction pipes or the feed-tank suction-pipe. 

70. BUGE-SUCTION PIPES. 

There will be the following suction-pipes from the 
bilge to the various pumps: 

An 8-inch copper pipe will connect to the circulating- 
pump, with a valve close to the pump, as before specified. 
This pipe will connect directly with the bilge, with a 
non-return valve which can be lifted from its seat by 
means of a sliding-stem, but without means of fastening 
it shut except by lashing the lever by which its stem is 
worked. 

The bilge-suction pipe will have a strainer. 

There will be provided in the engine-room a manifold 
or suction-box, with the following connections, viz: 

A pipe of size of suction of fire and bilge-pump lead- 
ing from the lowest part of the compartment abaft the 
engine-room; 

A pipe of size of suction of fire and bilge-pump from 
the engine-room bilge; 

A pipe to the fire and b\\^ii-pvLW\^ vA Nltwi ^vi.^ ^^^ '^^:^'^ 
and bilgC'piimp suction. 
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All these pipes will be provided with screw-down non- 
return valves. A Macomb bilge-strainer will be inserted 
in the pipes between the box and pump. 

There will be no strainers or valves in anv of these 
pipes other than those herein specified. 

The auxiliary feed-pump will have a suction-pipe of 
the full size of its suction-nozzle, connecting with the 
bilge, as may be directed. The suctions to each pump 
will lead to a valve-box and strainer fitted as before 
specified for the suctions to the fire and bilge-pumps. 

The lower ends of all bilge-suction pipes will be of 
galvanized iron. Care will be taken that all the copper 
bilge-])ipes are led sufiicicntly high to keep them out of 
the bilge- water under ordinary circumstances. 

71. FIRE AND BILGE-PUMPS. 

There will be in the engine-room a pump of approved 
design, which will be used as a fire and bilge-pump. 
It will have a capacity of 250 gallons per minute, with 
steam cylinder of suitable size to work as a fire-pump 
with steam of 60 lbs. ])ressure. This pump will have 
suctions from the sea and the bilge as may be directed, 
and will deliver into the fire-main and overboard. 

72. ENGINE-ROOM AUXILIARY PUMPS. 

There will be in each engine-room an auxiliary pump 
of approved pattern, of 100 gallons capacity per minute, 
and with cylinders of proper proporti(m, to be used as a 
fire-pump with steam of 60 lbs. pressure. This pump 
will have suction from the sea only, and will deliver into 
the engine-room water-service pipes and fire-main only. 

78. ENGINE-ROOM WATER SERVICE. 

There will be in the engine-room a 2-inch pipe con- 
nected with a sea- valve and with a special delivery 
from the auxiliary pump, with branches leading to the 
different j^arts of each engine, as follows : 

A -*:^'-inch branch connected by a union-joint with a 
pipe screwed into the ca]) of each crank-shaft bearing, 
and leading through brasses X.v> U>\> vA y^wcxva^-. 
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A J^-inch branch to the bottom brass of each crank- 
shaft bearing; 

Two ^-inch pipes to each crank-pin ; 

Two ^2 -inch pipes to each cross-head ; 

One ^-inch pipe to each go-ahead cross-head guide ; 

One ^-inch pipe to each pair of eccentrics ; 

One T-inch pipe to each thrust-bearing ; 

One 3^ -inch pipe to each line-shaft bearing ; 

Two ^'-inch pipes to air-pump engine and to the cir- 
culating-pump engine. 

The above will have detachable sprays, short lengths 
of hose, or pivoted nozzles, where directed. 

Each branch will have a separate valve. 

All the water-service pipes and fittings above the floors 
will be of polished brass. 

74. TURNING-ENGINE AND GEAR. 

There will be in the engine-room a double engine of 
suitable size for turning the main engines with steam of 
6o lbs. pressure. This engine will drive by worm-gear- 
ing a second worm, which may be made at will to mesh 
with a worm-wheel on either propelling-shaft. The 
worm-wheel of each engine will be fitted on the after 
crank-shaft disk. 

The turning-engine shaft will be fitted with a ratchet- 
wrench, of approved design, for turning by hand. 

The turning-engine will have piston-valv^es, and will 
be made reversible by means of a change- valve moved 
bv a screw and hand -wheel. 

The turning wheels will be of cast-steel with cut teeth. 

76. SECURING ENGINES IN VESSEL. 

The engines will be adjusted and aligned upon the 
engine-keelsons, and when accurately in line snugly- 
fitting wrought-iron washers will be fitted around all 
holding-down bolts. The holding-down bolts will be 
firmly set up and bolts and nuts locked in place. 

When finally secured all shafting must be accurately 
in line, with the vessel at load-dvaw^^vl -occv^ v^-^^^v-^x-^ 
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All parts of the machinery and boilers will be secured 
in an approved manner, to prevent displacement when 
the vessel is used for ramming. 

76. STEAM AND VACXniH-OAUGES. 

There will be the foUowinjj^ j^au^es, in polished brass 
cases, suitably engraved to show to what they are con- 
nected; all to be of approved pattern and equal to " Lane's 
improved," with seamless tubes: 

One on each boiler: 

One connected to each main steam-pipe: 

One connected to each intermediate valve-chest: 

One connected to each low-pressure valve-chest: 

One connected to each condenser. 

All the above will have 8^^-2-inch dials; those in engine- 
room to be at the working-platform. 

Also the following with 4 J l> -inch dials: 

One on auxiliary steam-pipe in engine-room and fire- 
room: 

One on each circuit of radiator-pipes, near the reduc- 
ing-valve. 

The gauges on valve-chests will be plainly marked 
with the limit of pressure permissible. The gauges on 
intermediate and low-pressure valve-chests will indicate 
both pressure and vacuum. 

A mercurial vacuum-gauge will be connected to each 
condenser. 

77. THERMOMETERS. 

There will be the following thermometers — all to be 
permanent fixtures, with their stems and bulbs protected 
by brass covers: the casings and fittings to be of polivshed 
brass : 

One on hot- well; 

One on feed-tank; 

One (m main feed-pipe in fire-room; 

One on main injection-pipe; 

One on main outboard-delivery pipe; 

One on each main steam -p\pe vAos^ \.v^ vrcv^-^^. 



The hot-well and feed thermometers will be so fitted 
as to waste no feed-water. 
There will also be furnished: 
Two spare water-thermometers complete: 
Six spare steam-thermometers complete: 
Two standardized thermometers, ^T^radiiated on stem 
and reading" to j^o degree Fahrenheit: stems to be at least 
20 inches long: each thermometer to be in a rubber-lined 
brass case, and each case to be suspended by springs in 
a suitable permanent locked case in engine-room. These 
thermometers must be equal to those made by H.J. Green, 
and be accompanied by certificates of standardization. 

78. REVOLUTIOir-IirBICATORS. 

They will be of such approN'ed pattern as shall not be 
affected to a perceptible degree by the moticm of the ship 
or by changes of temperature. They must be worked off 
the engines by positive motions, and must be so fitted 
that changes of engine speed shall not produce violent 
fluctuations of the indices. There will be two in the 
engine-room, one to show the speed of each propeller. 

79. REVOLITTIOir-GOUirTERS. 

They will be of the continuous rotary type, to register 
fnmi I to 1,000,000, each worked by positive motion: each 
to be in a polished brass case. There will be fitted: 

One for each main engine: 

One for main air-pump: 

<^)ne for main circulating-pump. 

Tell-tales will be fitted on the ])ridge and in the con- 
ning-tower, to show the direction of revolution of the 
main engines. 

80. ENGIHE-ROOM TELEGRAPHS. 

A repeating-telegrai)h of approved pattern will be 
fitted for each engine with its dial at the working-plat- 
form, and connected to transmitters in conning-tower, in 
wheel-house, and on bridge. The connections are to be 
made in such manner that the chance of derany;cn\cT\t 
shall be minimized. 
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81. SPEAKXHGh-TUBES. 

They will be made of copper not less than No. 20 B. 
W. G. They will connect the engine-room with the fire- 
room; the engine-room to the pilot-house, conning-tower, 
bridge, and to the chief engineer's room; the fire-room 
with the upper deck close to the top of the ash-hoist, and 
elsewhere as required. Each tube will be fitted at each 
end with a mouth -piece and approved annunciator: the 
mouth-pieces to be connected to short flexible pipes 
where required. All mouth-pieces or pipes will be plainly 
marked. The tubes will be suitably cased where neces- 
sary. 

82. EHGINE-INDIGATORS. 

An indicator connection will be made to each end o^ 
each cylinder of main engines, and to each end of each 
steam and water-cylinder of air-pump, as near as possible 
to the bore of the cylinder, and so as to be easily acces- 
sible. Each indicator on cylinders of main engines, when 
in place, will be connected to but one end of a cylinder. 
The connecting pipes will be r-inch bore, without bends. 
The indicator-motion of each engine and air-pump will 
be so fitted that both indicators on its cylinder can be 
connected at the same time. The motions of the indi- 
cator-barrels must be accurately coincident with the 
motion of the corresponding pistons, and such as to give 
a motion of not less than 4 inches. The steam-cylinders 
of all auxiliary engines will have holes tapi)cd for indi- 
cator-fittings, and then plugged. These engines will have 
portable indicator-motions fitted, then removed and suit- 
ably marked and stowed. Where auxiliary engines are 
duplicated but one set of indicator-motion fittings need 
be supplied for all of each kind. 

Six indicators will be furnished for the engine-room. 
Each indicator will have two springs of approved scales. 

The indicators will be of approved type, with detent- 
motion and with adjustable tension to the barrel-spring. 
They will be nickel -plated, and \\n\\>avi Mv>\>j\^\vt\.^^\'C^'5^^ 
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attachments. One extra cock-attachment will be fur- 
nishedAvith each indicator. Each indicator will be in a 
separate locked case; each case to be suitably marked 
on a brass plate, and each case to be conveniently stowed. 

83. EITGINE-ROOM DESK. 

A black-walnut desk of approved pattern, with locked 
drawers, and with a locked cabinet of pigeon-holes, will 
be fitted in the engine-room where directed. 

84. CLOCKS. 

There will be in the engine-room, ch)se to the counters, 
an eight-day clock of approved pattern, with second-hand, 
in a polished brass case, with S/j-inch dial. 

There will be in the fire-room a similar clock, with an 
outer dust-tight case with heavy plate-glass. 

85. BOILERS. 

There will be two straightway fire-tubular boilers. 
The outside diameter will be about 9 feet 9 inches, and 
the length about 16 feet 10 J^ inches. f^Q 

The total grate-surface will be about 0t square feet, 
and the total heating-surface about ni^Hsqu are feet. 

The boilers will be placed as shownT^ ^2uzc 

86. BOILER MATERIAL. 

All plates used in the construction of the boilers will 
be open-hearth steel. The rivets will be of open-hearth 
or Clapp-Griffith's steel. All material will be tested as 
elsewhere s])ecified. 

87. BOILER-SHELLS. 

They will be made of ^8-inch plates, the shell of each 
boiler to be made in three rings; each ring of two plates. 

88. BOILER-HEADS. 

Each head of each boiler will be made of two plates. 
The upper plate of each head \v\\\ \^v: ' ^ \\\vi\\ x^^w^^v^nnxx^^ 
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to a radius of 2 feet 3 J2 inches at the front and 2 feet 1 !i 
inches at the back. The lower plate of front head will be 
/«- inch thick, and that of back head will be yl inch thick. 
The heads will be flanj^fcd inwardly at circumference and 
outwardly at the furnaces. 



89. BOILER-TUBE SHEETS. 



They will be j;] inch thick at combustion-chamber and 
^^4 inch thick at head. Each pair of tube-sheets must be 
accurately parallel. All tube-holes will be slightly 
rounded at the ed<»:cs. The holes for stav-tubes will be 
tapped in place. 

90. BOILER-TUBES. 

They will be of steel, lap-welded and drawn, equal to 
the best in the market, and subject to the a])proval of the 
Bureau of vStcam En<^ineerin^. There will be 74 stay- 
tubes and 376 ordinary tubes in each boiler, 6 feet 8j^-,j 
inches lon^^ between tube-sheets. All tubes will be two 
inches external diameter. The ordinary tubes will be 
No. 13 B. W. (1. in thickness, and will be swelled to 2'^\ 
inches external diameter at the back ends. The front 
ends will be expanded in the tube-sheets, beaded over 
into a counterbore in the tube-sheets, and will be pro- 
tected from the action of the flame by rin^s driven in 
place. Any other manner of securing and protecting 
tubes must be approved by the Bureau of Steam En- 
i^ineerini^. Xo method must be used which will reduce 
the calorimeter. The method of protection must be such 
as will not interfere with the use of ferrules, and will 
not cause injury to the tube-sheet when tubes are cut out. 

The stay-tubes will be Xo. 6 B. W. (r. in thickness. 
Thev will be reinforced at both ends to an external diam- 
eter of 2^8 inches, leaving the bore of the tube uniform 
from end to end. Thev will then be swelled at the back 
end to 2 '4 inches external diameter. They will be 
threaded parallel at combustion-chamber ends, and ta- 
per at back ends to lit threads in tubc-s\vQ.vi.V5s. '^Vvi-^ 
will be screwed into the U\V)v:-s\\viv:Vs \.v> ;x xlx*^*^ ^v^\^^. "J^ 
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the back end, and will be made tight at the front ends 
by expanding and beading. All expanding will be done 
by approved tools. Cast-iron ferrules of iH inches inter- 
nal diameter will be used to protect the ends of stay- 
tubes in combustion-chambers. All tubes will be spaced 
3 inches from center to center vertically and 3 '4 inches 
horizontally. 

91. COMBUSTIOir-CHAMBERS. 

There will be one combustion-chamber in each boiler. 
It will be made of Ij-inch plates, except the tube-sheet, 
which will be as before specified, and the front sheet of 
the chamber, which will be ^ inch thick, and will be 
welded to the furnace-flues. The combustion-chambers 
at the top will be flat and braced by girders and bolts, 
as shown in the drawing. The plates will be flanged 
where necessary, and all parts joined by single-riveting. 
The holes for screw stay-bolts in plates of combustion- 
chambers and shells will be drilled and tapped together, 
in place. 

92. BOHEE-BRAGING. 

The bracing of each boiler will be of steel, and placed 
as shown in drawings. 

The combustion-chamber will be stayed to the shell of 
the boiler by screw-stays, spaced, as shown, screwed into 
both sheets and fitted with nuts. The screw-stays will 
be i^ inches diameter. The holes for screw-stays will 
be tapped in both sheets in place. 

The tops of the combustion-chambers will be braced as 
shown in drawings. 

All screw-stays and all screwed braces will have raised 
threads. 

All braces will be made without welds. 

98. EIVETED JOINTS. 

The longitudinal joints of boiler-shells will be butted, 
with straps inside and outside, and treble-riveted, as 
shown. All circumferential joints will be lay\)ed vs^^^k 

4S91 7 
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double-riveted. Joints in furnaces and combustion- 
chambers will be single-riveted. Rivets will be of steel. 
Edges of all plates in cylindrical shells, and of all flat 
plates where not flanged, will be planed. Edges of 
flanges will be faired by chipping or otherwise, as may 
be approved. Plates in cylindrical shells must not be 
sheared nearer the finished edge than a distance equal to 
one-half the thickness of the plate along the circumfer- 
ential seams, and not nearer than one thickness along 
the longitudinal seams. No plate must average less than 
the specified thickness along the longitudinal seams. 
All rivet-holes in shell-plates will be drilled in place after 
bending. Hydraulic riveting will be used wherever 
possible. In parts where hydraulic riveting cannot be 
used, the rivet-holes will be coned and conical rivets 
used. Seams will be calked on both sides in an approved 
manner. Longitudinal seams will break joints. All 
joints will be as shown on drawings. 

M. BOILER MAir-HOLES AND HAND-HOLES. 

There will be man-holes and hand-holes as shown in 
drawings. Each of these man-holes will have a stiffening- 
ring riveted on the outside of the boiler. The man-hole 
plates will be of cast-steel in dished form. Each plate 
will be secured by two wrought-iron dogs and two i '4- 
inch studs with square nuts. Each plate will have a con- 
venient handle. 

The hand-hole plates will be cast-steel, and will be 
secured by dogs and bolts. 

All ])lates, dogs, and nuts will be indelibly marked to 
show to what holes they belong. 

90. FURNACES. 

Each furnace will be in one piece and corrugated. The 
thickness and diameter will be as shown in drawings. 
They must be perfectly circular in cross-section at all 
points. They will be riveted to flanges of front heads 
and will be welded to combustion-chamber ^Nl^l^^fs ^v^ x^cv-^^. 
furnace-flue and comhust\oT\-v:\v^w\\^ii\ \iVcL\.vi ^vn^x^cv ^>^vi. 
piece, ns .shown. 
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The corru^^ations of adjacent furnaces will be made to 
alternate. 

96. GEATE-BARS AND BEARERS. 

The grate-bars will be of wroii«j;^ht-iron, of approved 
revolving or shaking pattern. They will be so fitted that 
thev can be readilv worked under forced draft without 
opening the furnace or ash-pit doors. They will also be so 
fitted as to be readily removed and replaced without haul- 
ing fires. The bars at sides of furnaces will be made of 
cast-iron to fit the corrugaticms. 

The bearers will be made of wrought-iron, supported 
by wrought-iron lugs l)olted to the furnace-flues. 

97. BRIDGE- WALLS. 

They will be made of cast-iron, so fitted as to be readily 
removable. Thev will be finished with fire-brick or other 
approved refractory material. 

98. HANGING BRIDGES. 

There will be in the combustion-chamber a hanging- 
bridge, as shown in outline in drawings. It is to be 
substantially constructed, and will be of such material 
and pattern as may be approved. 

99. FURNACE-FRONTS. 

They will be made with double walls of wrouglit-inm, 
bolted to each other. Air will be forced through pcrfora- 
ticms in the outside plate, and there will be an arrange- 
ment by which the supply through these openings can 
be regulated. The inner plate of furnace-front will be 
perforated as may be directed. The dead-plates will be 
made of cast-iron, and fitted so as to be easilv removable. 
The door-openings will be as large as ])racticablc. 

100. FURNACE-DOORS. 

The furnace-doors must be protected in an approved 
manner fnmi the heat of the lire. The \^crfcw^t\vv^>^^ v^ 
Camrs unci lini-n^i^ will be sviv:\a vxs w\^\'\^vi (S\\vi^X^^. n^.-s^Ocv 
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door will have a small door near its lower ed^e for 
slicing" fires. There will be three hinges to eaeh door, 
all of wroiight-iron. The upper hinge will l)e so made as 
to support the weight of the free end of the door, and so 
fitted that the sag can be easily taken up. The latches 
will be of wrought-ircm. Drawings showing the arrange- 
ment of furnace-fronts and furnace-doors must be sub- 
mitted to the Bureau of vSteam Engineering before work 
is commenced on them. 

101. ASH-PIT DOORS. 

They will be made of ^8-inch wrought-iron, stilYened 
with angle or channel-inm. They will be furnished with 
suitable buttons and packing so as to close the ash-pit 
air-tight when the furnace is not in u.se. Each cccr will 
have two wrought-iron handles, and two wrought-ircn 
beckets to fit hooks on boiler-front. 

lOS. LAZT-BARS. 

A lazy-bar with the necessary lugs will be fitted in the 
front of each ash-pit. Also portable lazy-bars for the 
furnaces. 

108. ASH-PANS. 

Ash-pans of J'4-inch wrought-iron, reaching from the 
front of furnace-flue to bridge-wall, will be fitted to all 
furnaces. 

104. CXRCULATIHGhPLATES. 

Each boiler will have circulating-plates fitted at each 
side of each nest of tubes. They will be of steel, 's inch 
thick, in sections, so as to be easily entered into and taken 
out of the boilers, and will be secured in an approved 
manner. Each section will have two clips at upper and 
one at lower end for supporting it from the stay-tubes. 
The plates will be well painted all over with two coats of 
approved paint or cement. 

105. UPTAKES. 

They will be made of \vrov\y;\\\.-\Tow, ^v^.^ V».^^ . v\., 
built on channel-iron and st\ftcT\e(\ n^*\\.\v ^socv^^-v^^^^^^*^^^ 
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will be bolted to boiler-heads and shells. Thev will be 
bolted to the lower plates of smoke-pipe, with slotted 
holes to allow for expansion. 

Outside of the uptakes will be a jaeket inclosing a 
3-inch air-space: this jacket will be made of No. 12 B. W. 
(i. iron, and will extend from the tops of uptake-doors 
to the tops of the uptakes. 

The space between the plates of the uptake will be 
filled with an approved incombustible non-conducting 
material. 

106. UPTAKE-DOORS. 

The uptake-doors will be made of double shells of iron 
of the same thickness as uptakes. The space between 
the shells will be tilled with the same non-conducting 
material as in uptakes. 

The hinges and latches will be made of cast-steel or 
wrought-iron. 

Each door will also have an eye near its top for 
handling. 

107. SMOKE-PIPE. 

There will be a smoke-pipe, about 40 feet in height 
above the grates of the furnaces. The area of the smoke- 
pipe will be about 16 square feet. The lower part of the 
pipe will be shaped to connect with the uptakes, and will 
be built of Xo. 7 B. W. (j. iron or steel. The upper part 
will be built of Xo. 9 B. W. (i. iron or steel. The pipes 
will be well stilYened by angles. 

The pipe will be finished at the top by an angle-iron 
to which the stay-shackles will be secured, and by a hood 
covering the casing, to which will be secured shackles 
for slinging painters. The pipe will be strongly stayed 
by guys and turn-buckles of approved dimensions and 
pattern. All joints will be butted and strapped. The 
pipe will be supported in an approved manner, so that 
its weight will not come on the uptakes. 

From its junctif>n with the uptakes to abowt (s \^^VLV.^i.H> 
helowthc hood at top the smoVe-m^vi ^\\\^^vl'$.^\'^^v.^^^.^^^^ 
/n'c'z cas/ng, leaving an aTvt\\\\av ^V^vivi vA ^\vvv:.xvvi^« 
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casiii}^ will be made of iron. No. 12 B. AV. (t., and strcMi^th- 
ened by an^le-irons. It will be butted and strajjped, 
flush-riveted on the outside and open top and bottom. 
It will be stayed to the pipe and will be finished with a 
half-round iron at top. There will be doors throuj^h this 
casing and through smoke-])ipe. 

In the smoke-pipe hateh an iron casinj^. Xo. 12 T>. 
W. G., leavin^^f an annular space of about () inches, will 
extend for about 5 feet, and will be finished by half- 
round iron. About 1 foot above this there will be a hood 
carried by the smoke-pipe casini;:. 

There will be a ladder on the outside of the ])ipe. on 
the forward side, reach inj^ to the top: this ladder u> be 
made of round iron, bent and riveted to the pipe. 

106. SMOKE-PIPE COVER. 

The smoke-pipe will have a permanently-tixed cover 
made of wrouj^ht-iron. No. 1 1 R. AV. (1., built on anj^^les in 
a slightly dished form and supported by an^^les riveted 
to the smoke-pipe. The cover will be placed above the 
top of the smoke-pipe so that it will not interfere with 
the exit of the ^ases, and will overlap the snioke-])ipe 
about 18 inches all around. 

108. BOILEE-SADDLES. 

Each boiler will rest in three saddles. An,s4lc-in>ns will 
be riv^eted to the boilers to ht the saddles. They will Ik- 
bolted to the saddles with allowance for e.\i)ansion. 

lia BOILER ATTACHMENTS. 

Each boiler will have the following;- attachments, viz: 

One steam stop-valve; 

One dry-pipe; 

One main feed check-valve with internal pipe; 

One auxiliary feed check-valve with internal pi])e: 

One bottom-blow valve with internal ])ipe; 

One surface-blow with internal ])ipe and scum-pan; 

Two safety-valves with internal pipe; 

One stcum -/^au^e ; 
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Two glass water-gauges, of automatic-closing type : 

Four gauge-cocks; 

One sentinel- valve; 

One salinometer-pot; 

One drain-cock; 

One air-cock; 

One approved circulating apparatus; 

One cock with thread for the attachment of a syringe. 

All external fittings will be of composition unless 
otherwise directed. All fittings will be flanged and 
through-bolted or attached in other approved manner. 
All cocks, valves, and pipes will have spigots or nipples 
passing through the boiler-plates. All internal pipes 
will be of brass, No. 14 B. W. G., and must touch the 
plates nowhere except where they connect with their 
external fittings. The internal feed and blow-pipes will 
be expanded in the holes in boiler-shells to fit the nipples 
on their valves, and they will be supported where neces- 
sary in an approved manner. The stems of all valves 
on boilers are to have outside screw-threads. The inter- 
nal feed and blow-pipes are to be arranged to come 
between the corrugaticms of furnaces. 

111. BOILER STOP-VALVES. 

There will be a 6-inch self-closing stop-valve, with 
horizontal spindle, on each boiler. The valve will be 
bolted to the front head of each boiler, as shown, there 
being a spigot beyond the flange long enough to afford 
a good fastening for the dry-pipe. 

112. DRT-PIPES. 

There will be in each boiler, as high as possible and 
properly supported, a 6-inch brass dry-pipe, No. 14 
B. W. G., extending nearly the length of the boiler 
perforated on its upper side with longitudinal slits, as 
shown. The valve end of the pipes will be expanded so 
as to fit the spigots of the stop- valve nozzles, and will be 
secured to them by four pins. The pipe will be closed 
at the inner end and have a J 2 -inch drain-hole in its 
under side near each end. 
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113. FEED CHECK-VALVES. 

The main and auxiliary check-valves will each be 2)4 
inches in diameter. They will be fixed on the shell at 
front ends of the boilers, but entirely separate from each 
other, and will be fitted with internal pipers, the feed- 
pipes leading above the tubes and pointin*^ downward in 
the water spaces between the nests of the tubes and be- 
tween the nests and shell. 

The valve-cases will be so made that the bottom of the 
outlet-nozzle shall be at least *j-inch al)()ve the valve- 
seat. The valves will be assisted in closing by phosphor- 
bronze spiral springs. These valves will have polished 
brass bent bar-handles in lieu of hand -wheels. 

114. SAFETY-VALVES. 

Each boiler will have two 2 ' j-inch spring safety-valves 
placed as near the front of boiler as possible: the two 
valves to be in one case. Each valve will have a pro- 
jecting lip and an adjustable ring for increasing the 
pressure on the valve when lifted: or an equivalent 
device for attaining the same result. They will be ad- 
justable for pressure up to the test pressure; the adjust- 
ing mechanism to have an index to show the pressure at 
Avhich the valve is set, and a lock to prevent tampering 
with the adjustment. The locks cm all safety-valves will 
be alike. The springs will be square in cross-section, of 
first quality of spring-steel, and will be nickel-plated. 
They will be of such a length as to allow the valves to lift 
one-eighth of their diameters when the valves are set at 
160 pounds pressure. They will have spherical bearings 
at ends, or be connected to the compression-plates in such 
a manner as to insure a proper distribution of pressure. 
They will be inclosed in cases so arranged that steam 
will not come in contact with the springs. The spring- 
cases will be so fitted that the valves can be removed 
without slacking the springs. The valve-stems will fit 
looselv in valves to bottcmi below the level of the seats, 
and to be so secured that the valves t\\av \^q \.\\\^vi^\vv; -^^ 
wrench or cross-bar on top of s\.e\w. 'VW n;j\nvi^^'^^^^ 
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guided by wings below and in an approved manner above. 
The valves will be fitted with mechanism for lifting by 
hand from main deck and fire-rooms; the mechanism for 
each pair of valves to be such that the valves will be 
lifted in succession. All joints in the lifting-gear will 
be composition bushed. The outlet-nozzle will be in the 
base casting, so that the joint at the escape-pipe will not 
have to be broken when taking the valves out. The 
casings, valves, and spindles will be made of composition. 
The valve-scats will be of nickel, or equivalent metal of 
approved kind. A drain -pipe will be attached to each 
safety-valv^e casing below the level of the valve-seats, 
leading to the bilge. 

Each safety-valve casing will have an internal pipe 
leading to the top of the boiler or be connected to the 
dry-pipe. 

115. SENTIirEL-VALVES. 

Each boiler will have a sentinel-valve at the front end 
y2 square inch in area. It will have a sliding weight 
on a notched lever graduated to 170 pounds pressure. 

116. BOTTOM BLOW-VALVES. 

There will be a 2-inch bottom blow-valve on each 
boiler, bolted to the shell near the front. The boiler- 
pressure will be above the valve. An internal pipe will 
lead from each valve to near the bottom of the boiler. 

The valve-casing, valve, hand- wheel, and valve-stem 
will be made of composition. 

117. SURFACE BLOW-VALVES. 

There will be a i ^2-inch surface blow-valve on each 
boiler, bolted on or near the front. The boiler-pressure 
will be above the valve. An internal pipe will lead 
from each valve to near the water-line in the boiler, and 
will be fitted with a scum-pan. 

The valve-casing, valve, hand-wheel, and valve-stem 
will be made of composition. 

4891 8 
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118. BLOW-PIPES. 

A j-inch pipe will connect with the bottom blow-valves 
and with a sea-valve in the same compartment. This 
pipe will have a nozzle for the connection of a pipe for 
pumping out the boilers, as well as i '..-inch nozzles for 
attachment of pii.)es from the surface blows. There will 
be a straii^htway-valve in the l")low-pipe as near the sea- 
valve as i)ossible. All joints will be flan •;i^e- joints. 

119. BOILER PUMPING-OUT PIPES. 

A 2-inch pipe will connect the biow-])i})e with the aux- 
iliary feed-i)um]), with a screw stop- valve above the floor 
near the pump. 

120. STEAM-GAD OES. 

There will be one spring steam -i;aui4"e, equal to "Lane's 
improved," witli seamless tubes, on each boiler, with S}j- 
inch dial, i^raduated to 255 pounds. Each i^aui^e will 
have an in(lei)endant connection with its boiler and be 
fitted with a three-way cock and a cou]Dlin<>* for attach- 
ment (»f a test-ii["au«je. 

121. BOILER WATER-GAUGES. 

Each boiler will have two i^lass water-^au^es of ap- 
proved automatic-closin*; pattern. Each ^au^e will be 
placed at the side of the boiler and will have r^i-inch 
pipes leadinj^ to toj) and to near bott(>m of boiler, with a 
valve in each close to boiler. The shut-off and blow-out 
cocks are each to have at least '_• inch clear opening, and 
will be ])acked cocks, with levers and rods for working 
from fire-room. The i^lasses will be about 16 inches in 
exposed leni^^th. with the lowest exposed part about 1 
inch above the highest heatin<»' surface. The glasses 
will be well protected. A brass index-plate, with letters 
and arr(AVs cast in relief, will be fixed close to each gauge- 
glass to show the height of the top of combustion-cham- 
ber. The blow-out cocks w\\\ \A'a\v; ^x-*\\t\->^\\v^^ \^•^^^^^ 
to hil^c, with union loints. 
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122. GAUGE-COCKS. 

There will be four asbestos-packed gauge-cocks of ap- 
proved pattern on each boiler, with rods and levers for 
working from tire-room. Each cock will have an inde- 
pendent attachment to the boiler. They will be spaced 
about 6 inches vertically, the lowest one being about 4 
inches below the highest heating surface. Each set of 
cocks will have a drip-pan and a drain-pipe leading to 
bilge. 

123. SALINOMETER-POTS. 

There will be a salinometer-pot of approved pattern 
connected to each boiler. They will be placed close to 
each other in the fire-room where directed. 

124. BOILER DRAIN-COCKS. 

Each boiler will have a i-inch drain-cock of approved 
pattern. 

125. BOILER AIR-COCKS. 

Each main boiler will have a ju-inch air-cock at its 
highest part, with a ^_--inch copper pipe leading to bilge. 

126. CIRCULATING APPARATUS. 

There will l)e Htted to each boiler an approved device 
for circulating the water in the boiler while raising 
steam. Each of these will be fitted where directed and 
have a stop- valve close to boiler. They will take steam 
from the auxiliary steam-pipe, with stop-valve in fire- 
room. 

127. ZINC BOILER-PROTECTORS. 

Each boiler will have rolled-zinc i^lates 12 x 6 x ^j inch, 
placed as may be directed. Each plate will be bolted to 
a wrought-iron strap, which will be clamped to the stays. 
Each strap will be filed bright where in contact with 
zinc and stay, each stay being also filed bright at crmtact 
point. After being l)oltcd in place the outside of the 
joints will be made watev-U^VvX. \^\ >^v\\xv\ v»\ ■ocs^^.^.^vvsv^^ 
cement. 
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28. MAIN FEED-PDUP. 

It will hf a vertical pump, and will huvo a capatily of 
130 jiallons per niimite. The water-valves will he metal- 
lit, <if apprctved kind. The pnnip will he so arranged 
that the paekiiiy o( the water-pistons eun he jjot at read- 
ily. The steam-eylinders must he of suflieieiit si/.e to 
work the ]ninip at the required speed to furnish the 
amount of water above specified. The c-xhaust-eiishion 
must he adiusialde. All woykinj;- parts will he of 
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29. 7EED-WATER HEATER. 

There will be an approved feed-water heater i 
fire-room, of suitable sine, placed where directed. 

Plans showiu'; tvpe :md arrangement of heater 
lie submitted to the Hureau of Steam Kngiueeriu 
approval before work is eommeneed on it. 

SO. AUXELIAEY FEED-PUMP. 

There will he in the engine-: 
the same kind ami same water e 
pump. It will be c(ninecled to 
tank, bii-e. or boilers at will, ai 
auxiliary feed-pipe, lire-main, 1 
Kingston valve. 

Thi.s puin]> will have its steam-cylinder adapted for 
use as a lire-pump with steam of da pounds pressuie. 

Ill the fire-room there will lie a hose connection on 
fire-main, furnished with a screw straightway-valve, 

.31. FEED-FUUP PRESSURE-GAUGES. 

The main and au.\iliary t'ei:d-\^\.\mY n'^'^Vi- V'.w-c ■,\ ■~vt\^'^ 
prcssurv-fiuujri:, registerini; from T.vitv-v \.v^ "* 
puinulfi per .sijuare ineh. 
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132. ASH-HOISTS. 

The ventilators in the fire-room will have vertical 
^uide-strips of iron on the inside, and be fitted with all 
the necessary ^car for hoisting ashes. 

An ash-hoisting engine of approved design will be fitted 
in the fire-room hatch or such place as may be directed, 
of sufficient power to hoist 300 pounds from the fire-room 
floor to the deck in five seconds with steam of 60 pounds 
pressure. 

It will have a reversing-gear, to be worked from the 
fire-room and from deck, with approved adjustable safety- 
gear to prevent overwinding and to stop the engine when 
the ash -bucket reaches the fire-room floor. It will also 
be fitted with an approved brake to control the drum. 
The ash-hoist will be fitted with the necessary sheaves, 
whip, and all ap])lianccs necessary for handling ash- 
buckets. 

133. AIE-TIOHT FIRE-ROOM. 

A supplementary bulkhead and ceiling of light gal- 
vanized-iron will be fitted in the fire-room for the pur- 
pose of reducing the capacity of the space to be put under 
air-pressure. The ceiling will be made movable beneath 
the hatch, and the bulkhead provided with openings 
where passage-ways are required, and suitable means for 
closing them. 

All permanent and temporary joints and seams will be 
made perfectly air-tight. 

134. FIRE-ROOM BLOWERS. 

There will be two blowers of approved pattern, placed 
as shown. 

These blowers must be capable of supplying to the fires 
continuously, with ease, sufficient air to maintain the 
maximum rate of combustion. They will take air from 
the engine-room in such manner as to thoroughly venti- 
late it, and deliver into the fire-room. 

The spindle-bearings must be accessible while the blow- 
ers are in motion, and will be of anti-frictiou \\\eUv.l v;^ 
composition boxes, and, to^c\.\\iiT ^^\\.\v \.\\.vivc \^:^c^x^^i•^vev's^ 
apparatus, must be thoTouy;\\\y ^itoV^cV^^ ^^^^^^^^'^- 
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}5. BLOWER-ENOINES. 

Each blower will be driven direct by a multi-cylinder 
engine of an improved design, and of sufficient power 
to run the blower at full speed with steam of loo pounds 
boiler-pressure. The engine-valves must be of the slide 
or piston type. 

All working i^arts must be closed in, but easily accessible 
for overhauling. The lubrication must be automatic and 
thorough. The steam-pipe for each blower will connect 
with auxiliary steam -pipe. 

The shafts of blower-engines will be so fitted that a 
portable revolution-indicator can be quickly and easily 
applied without removing any part of the mechanism. 

16. AIR-PRESSURE GAUGE. 

An approved gauge, ec[ual to those made by the E. P. 
(ileason Manufacturing Company, will be fitted in the 
fire-room to show the pressure. 

This gauge will indicate pressures in *' inches of water." 

\7. FIRE-TOOL RACKS. 

Racks will be fitted in the fire-room in convenient 
places for holding all necessary fire-tools. 

18. ASH-DUMPS. 

From each ash-hoist, on the upper deck, permanent 
overhead rails, suitably supported, will lead to the ash- 
chutes on each side of the ship, if directed. Each of these 
will be fitted with a traveler of approved design, with all 
necessary appliances for carrying the ash-buckets. At 
the top of each ash-chule a dumping-hopper of approved 
design will be fitted, so arranged as to fold up out of the 
way when not in use. The ash-buckets are to be balanced 
dump-buckets, with all necessary gear complete. All the 
ash-hoisting and dumping-gear will be such that the buck- 
ets will not have to be lifted by hand. 

19. ASH-SPRINKLERS. 

A valve for wetting down ashes will be fitted iu tKc 
fire-roo;?) where directed, and wVW V^e 'tv\.Vv:^Ov^\N>^'ii^^^'^^^- 
snry hose, couplings, and no7.z\es. 
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140. STEAM TUBE-GLEAHERS. 

A steam tiibc-cleaner, of approved design, will be fitted 
in the uptake room. Steam will be taken from the aux- 
iliary steam-pipe. Sufficient length of steam-hose will 
be provided to easily reach all the tubes. 

141. WORKSHOP MACHINERY. 

There will be iitted in the engineer's workshop a dou- 
ble-geared engine-lathe of the best make and of approved 
pattern. It will be of at least 9 inches swing and 24 
inches between centers. It will be fitted with gears for 
cutting threads from 4 to 40 to the inch, with chucks, 
and with four-grade cone-pulleys. 

The lathe will be fitted where directed in the engineer's 
workshop. It will be driven from a counter-shaft with 
cone-pulleys to suit the machine. 

An engine of approved pattern will be provided for 
driving this lathe. 

142. DISTILLING APPARATUS. 

The distilling apparatus, placed where directed, wiU 
consist of an evaporator and a distiller, with their acces- 
sories, having a capacity of 2,000 gallons of potable water 
per 24 hours at a temperature of not more than 90^ F. 
when the cooling water is taken in at a temperature of 
60O F. 

The evaporator will be made with shell of plate-steel 
with welded seams. The heads and flanges will be of 
cast-iron and the coils of copper, tinned inside and out. 
It will be felted and lagged, and will be fitted with a 
safety-valve, steam-gauge, glass water-gauge, gauge- 
cocks, salinometer-pot, and blow-valve. It will take 
steam from the auxiliary steam-pipe, and will be fitte^i 
with automatic trap and with drain-pipe leading to the 
feed-tank. The shell of the evaporator will be tested to 
50 pounds to the square inch, and the coils and all parts 
subject to the boiler pressure to 230 pounds per square 
inch. 

The distiller will be made \\\\.\v s\\q.\\ ^^*v ^^^^\.^'t-^sj^> 
Hiin^cs and heads of conLipos\\.\OTv, axvCL ^^\\'5. ^'v ^^v^^y^^"^ ^"^ 
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brass, thoroii;4'hly tinned on both sides. The eoils of 
distiller will be divided into at least two parts, each with 
a separate inlet and outlet-v^alve. 

A filter of approved desii^n will be fitted to the distiller. 

There will be efficient means for aeratinj^^ the distilled 
water. 

There will be a steam-piimp of approved pattern, and 
of a capacity of about 3 (gallons per minute at ordinary 
speed, fitted to draw water from the filter and deliver it 
into the fresh-water tanks. The cylinders of the pump 
\\\\\ be of "liLClit service" proportions, for usinj;* steam of 
60 pounds pressure, 'i'he water end of the ptimp will 
contain no coj^per or lead. A pipe will lead from the 
atmosphere, al:)ove the ship's awnin<»s, to the suction of 
the pump, with a rej;"ulatini»-valve, so that air can be 
forced into the tanks with the water. In the water- 
suction of the ])ump will be fitted an approved water- 
meter, made without copper or lead. The discharge- 
pipes to the fresh- water tanks will lead to the bottoms 
of the tanks, so that air forced in will rise throuj^ii the 
water. 

A pump of approved pattern and size will be fitted for 
feedini4* the evaporator; also one to circulate the cooling* 
water through the distiller, to draw water from a special 
sea-valve placed where directed. Also a pump, with 
metal valves, which can draw the condensed water from 
the evaporator and deliver it into the auxiliary feed- 
pipe. This j)ump will be placed below the level of the 
eva])orator and will take the condensed water from the 
trap. A connection will be provided between the evapo- 
rator and the main condenser, so as to make up losses. 

The circulating water after leaving the distiller will be 
led forward by a proper pipe with connections for flush- 
ing the crew's water-closets, with i:)ranches to the officers' 
water-closets. A l)y-pass pipe will be provided so that 
water may pass to the closets when the distiller may be 
shut off'. 

The evaporator and distiller will be so fitted that their 
coils can be easily removed for repairs. There mu^t b<i 
no intcrnci] detachable 30\t\Xs \tv \.\\e cmX^es oi ^x'Otv'^"^ ^"^•^^^^' 
rator or d/stiJIer. 
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143. WASH-WATER TANKS, ETC. 

There will be one or more cylindrical wrought -iron 
tanks, of a combined capacity of loo gallons, to hold 
fresh water for firemen's use. They will be fitted where 
directed. Each tank will have an overflow-pipe, without 
valve or cock, leading to the bilge, with the end in plain 
view from the fire-room ; also a drain-pipe with its 
valve easily reached from the fire-room. Pipes will be 
led direct from the fresh-water outlet of the distiller for 
filling these tanks without passing the water through the 
filters; these pipes to have locked cocks. 

There will be an approved hand-pump, which will be 
connected as follows: to have vsuction-pipes from the 
feed-tank suction-pipe and from the tanks above men- 
tioned, and to discharge into these tanks and into the 
tank in the firemen's wash-room; all pipes fitted with 
stop-valves close to pump. The pump will have a 
dead-weight relief-valve set at just sufficient pressure to 
allow the wash-room tank to be filled. 

A cylindrical copper tank, of about 20 gallons capacity, 
will be fitted in the firemen's wash-room, and connected 
with the pump above specified. The tank will be sup- 
plied with a vent-pipe with a float-valve, which will close 
the vent when the tank is full. There will be a service- 
pipe from the tank, with a branch to each wash-basin, 
and one for filling buckets. Each of thCvSe branches 
will have a self-closing lever-faucet. In the service- 
pipe, close to the tank, will be a locked cock. 

144. MAIH STEAM-PIPES. 

A 6-inch pipe will lead from each main stop-valve. 
A valve, 6 inches diameter, in the engine-room, will join 
the starboard and port main steam-pipes, as shown. 

Stop-valves will be placed as shown in drawing, 
straightway valves being used where shown. 

146. AUXILIARY STEAM-PIPE. 

There will be an auxiliary s\.viam-^\V^ ^-^A.^xv^vcv^'^^^- 
and-aft. through engine andbo\\GT eom^^xVKv^^v^^^^"^ 
4S91 9 
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the windlass, steering", dynamo, and ventilatin^-fan en- 
g'ines, and to the engineer's workshop. It will conneet 
with the auxiliary stop- valve of eaeh boiler. Stop-valves 
will be on the same nozzle as main stop-valves. Branehes 
will extend to all auxiliary maehinery herein speeitied. 
The pipe will be of suffieient size to su])ply all auxiliary 
maehinery, including dynamos and ventilating-fans. 
Wherever pockets necessarily occur, the pipe will be 
drained and tra])ped. All branches from the pipe to 
pumps or engines on a lower level will have the sto])- 
valve for such machinery close to the main p\pL\ with a 
spindle for working it from below, so that when the 
pump or engine is standing idle there will be no oppor- 
tunity for water to collect in the vertical pipe leading to 
it, which must l^c blown out before starting-. 

146. AUXILIAKY EXHAUST-PIPE. 

An auxiliary exhaust-pipe, of sufficient size for all 
steam auxiliary machinery will be litted and connected to 
this auxiliary machinery. It will have valves to direct 
the exhaust-steam into the main condenser, the auxiliary 
condenser, into cither low-pressure cylinder, or into the 
atmosphere through the escai^e-pipe at will. At each con- 
nection with condensers and escape-pipe the auxiliary 
exhaust-pi])e will be fitted with two stop-valves so as to 
minimize the chance of an air-leak. 

The connection with the escapd'-pipc will be made 
below the protective-deck. All exhaust-pi])es from en- 
g^ines above the protective-deck leading to the condenser 
will be fitted with valves below the protective-deck. 

U7. BLEEDER-PIPES. 

A ,5-inch branch from the main steam-pipe of each 
engine will lead to the condenser, with a stop-valve ope- 
rated from the working-platform. 

148. XITTERMEDIATE AND LOW-PRESSURE STEAM-PIPES. 

A I 'j-inch branch from the main steam-pipe will lead 
to each intermediate, and a similar })ipe to each low- 
pressure valve-chest, each with a stc»\waK*v;. 
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MAIN PEEB-PUMP EXHAUST. 

The exhaust-pipes from the main feed-pumps, in addi- 
tion to the connection with the exhaust-main, will be so 
arranged that the exhaust-steam can be turned into the 
feed-pump suction instead of into the auxiliary exhaust- 
pipe — chambers with suitable nozzles for this purpose 
beinj^ fitted in the suction-pipes. 

0. ESCAPE-PIPE. 

There will be a 7-inch copper escape-pipe abaft the 
smoke-pipe, extending to the top, finished and secured 
in an approved manner. This pipe will have branches 
leading to the safety-valves. It will be fitted with an 
approved muffler. 

The auxiliary exhaust-pipe will also lead into the 
escape-pipe. 

•1. MAIN FEED-PIPES. 

A seamless-drawn brass pipe, of the full size of the 
pump-discharge, will lead from the main feed-pump and 
discharge only into the main feed-pipe, having branches 
leading to the boilers. Each of these branches will have 
a straight way- valve, with hand-wheel in a convenient 
position for regulating the feed. All parts of the pipes 
will be above the floors, in plain view, and all joints 
made by flanges screwed on the ])ipes and bolted 
together. 

12. AUXILIARY FEED-PIPES. 

A similar pipe will lead from the auxiliary feed-pump 
to the auxiliary feed-pipe, having branches to each of 
the boilers. These branches will be fitted the same as 
those on the main feed-pipe. 

3. FIRE-MAIN. 

A pipe will extend fore and aft on the berth-deck, with 
an approved straight way- valve and fire-plug of Navy 
standard size where directed in each compartment. This 
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pipe will be ccnniceted with the discharj^^es (»t the en;4]ne- 
rooni fire-piinip, the engine-room auxiliary ])unip, and tlie 
auxiliary feed-pump. .(>ne 'hraneh from tliis main will 
lead up to the upper deck and be fitted with strai,L;htway- 
valves and fire-])liii;s. A branch from the main will lead 
to each maj^'azine passini^-room, one to tlic com])artment 
abaft the en<4*ine-room, and one to each compartment 
forward. Kach of the.se branches will be fitted with a 
strais^ht way-valve and lire-])lu^', and will be so connected 
that all of the iire-pnmps can work on it. There will l)e 
astraii^'htway-valve and iire-])hi<^ in an approved jxjsition 
in the engine-room and the tire-room. l)rain-])i])es will 
be fitted to drain all ])artsof the lire-main ai.d ])ranches. 
A reverse-eoii])lini;" will be supj")lied. with adai)ters to 
suit the various sizes and th.readsof tire-hose commonly 
in use, for tlie pur])(jse of tillini^- the Ixnlers witli fresh 
water from hose on shore or on l)oats alonuside. 

There will be a i 'j-inch pipe leadini;- from the auxil- 
iary steam-])ipe to each coal-bunker and hold, to be used 
for extinj^uishiuL^ fire. This i)ipe will have a val\e in it 
close to auxiliary steam-])ipe and another at each c(»al- 
bunker or hold bulkhead. 



154. PIPES THROUGH WATER-TIGHT BULKHEADS AND 

DECKS. 

Thev will be made water-ti^-ht b\' stutlinu-boxes, 
fiances, or other ap])r(>ved means. 

Pipes must not i)e led in such manner that the an«^ies 
or tees of bulkheads have to be cut. Holes throug"h 
wooden decks, where pipes ])ass thr(»U';h, will have brass 
or co])iJer thimbles, made water-ti«;ht, extendin<;- at least 
3 inches above decks. 

155. PIPES THROUGH COAL-BUNKERS. 

They will be j^rotected by iron casin<^s, made in sec- 
tions, easily removable for repairs. Pi])es must not be 
led under openings of eoal-e\\\v\.vis. 
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156. DRAIV-PIPE8 AVD TRAPS. 

All places where condensed steam can accumulate will 
be provided with drain-pipes and cocks or valves of am- 
ple size, and with approved automatic traps, which will 
discharj^e into feed-tank or condensers, or as directed. 
All traps will have by-pass pipes and valves for conven- 
ience of overhauling. The j^^lass water-gauges on all 
traps under pressure will be of an approved automatic- 
closin<4^ pattern. The lowest parts of all water-pipes and 
all pump-cylinders and channel- ways will have drain- 
cocks with pipes where required. The handles of all 
drain-cocks will point dow^nward when closed. 



157. THICKNESS OF PIPES. 

The thickness of metal in the principal pipes will be 
as follows, by B. W. (i.: 

Steam-])ipcs above 5 inches bore and less than 

7 ^ J inches bore - No. 6 

Steam -pipes above 4 inches bore and less than 

5 inches bore No. 9 

Steam -pi pes of and above 3 inches bore and less 

than 4 inches bore No. 1 1 

II. P. exhaust to I. P. cylinder No. 8 

I. P. exhaust to L. P. cylinders No. 9 

L. P. exhaust to condenser No. 10 

Circulatin«^-pump suction and dischar*^e-pipes. .No. 11 

Bilge-injection pipes No. 13 

Air-pump discharge to feed-tank No. 14 

Feed-pump suction-pipes. . . .No. 13 

Feed-pipes . . No. 8 

Blow-pipes . - - No. 1 2 

Auxiliary exhaust-pipe No. 15 

Escape-pipe No. 14 

Dry-pipes .No. 14 

Connections t(^ lire-main No. 10 

(ialvanized wrought-iron bilge-suction pipes — No. 7 
All ])ipes of which the thickness is not given in the 
above list will be made of approved thickness. 
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158. AUXILIARY-ENGINE STOP-VALVES. 

Each auxiliary engine will have stop-valves in both 
steam and exhaust-pi])es as close to cylinders as possible, 
except where otherwise specified, l^^xhaust stop-valves 
will he straiiJ^htway where practicable. All pumps, 
except circulatin^'-puni]), will have screw clieck-valves 
in both suction and delivery-])ipes close to pum])-cylin- 
ders, so arranged that they may be kept off their seats 
when desired. 



169. MATERIAL AND FITTING OF PIPES. 

All pipes, except the lower ends of bili^e-suction })ipes, 
will be of copper, unless otherwise specified. 

The lower parts of bil,i;e-suction pipes will be of .gal- 
vanized iron. 

All i'ccd and blow-pipes, all bili^'c-suction pipes, except 
the lower parts, and all steam-pipes less than 3 inches in 
diameter, will be seamless-drawn. All copper ])ipes not 
seamless-drawn will be brazed. All copper pi])es over 3 
inches in diameter will have com])osition flanges riveted 
on and brazed : all under t^ inches will have ilan<^es or 
ai)i)roved com])ositi(>n couplings brazed c)n. All feed and 
blow-pi])es will have com])osition flanges. All flanges 
will be faced and grooved, and joints made with approved 
material. All composition flanges below the floor-])lates 
will be connecled by bolts and nuts of naval brass. All 
bends in brazed cop])er pipes will be one gauge thicker 
than straight parts. All copper i)ii)e T-])ieces and fittings 
will l)e of com[)osition, except where otherwise directed. 
Expansion-joints of apprcjvcd ])attern will be fitted where 
recpiired. Slip-joints, if fitted, will have sto])-bolts and 
flanges. All copi)er pipes in bilges will be well i)ainted 
and covered with water-proof canvas, and must not rest 
in contact with anv of the iron or steel work of the vessel. 



160. PUMP-CYLINDERS. 

All pnmp-cylinders, to'^jieVWr \\\\\\ \\vvf\\ x•^^xvl^c^v^-^.v;^^^ 
and fittin}j^s, will be made of con\\)os\V\ow . Kv^ -vfV^-^ ^^^^ 
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will be fitted on the delivery sides of pumps or in the 
pipes, as may be directed. 

The water-cylinders of all vertical pumps will be so 
arranged that the pistons can be readily overhauled. 

All pumps will have either packed pistons or packed 
plungers, excepting air-pumps, which will be made as 
shown. 

II. PUMP RELIEF-VALVES. 

All feed and fire-pumps will have adjustable spring 
relief- valves, of approved design, connecting the delivery 
and suction passages. 

\2. SEA-VALVES. 

There will be in the various compartments sea-valves, 
as follows: 

In the engine-room, a valve of sufficient size to supply 
water to the fire and bilge-pump, the auxiliary pump, and 
auxiliary feed-pump; also with a 2-inch nozzle for con- 
nection of the water-service pipe. This will be a screw 
vStop- valve, and will have an independent connection to 
the side of the vessel. Also in the engine-room a double 
valve-box with a screw n on -return valve for the fire and 
bilge-pump discharge, and a non-return valve for trap- 
discharge. This valve-box may, if desired, be connected 
to the outboard nozzle of the main out board-deli very 
valve. The main injection and outboard-delivery valves 
will be as elsewhere specified. 

In the boiler compartment there will be the necessary 
Kingston valve for bottom and surface-blow. 

There will also be a sea-suction valve for the distiller 
circulating-pump, placed where directed. 

IS. BUOE-STRAINERS. 

Each pipe leading from the bilges to the t^um^t^s will 
be 6tted with a Macomb, ot ec\^^\\2Cv^xv^c^^^x•^i^^^'^'^>•^^ 
the tioors. 
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I. ATTACHMENT OF VALVES TO HULL. 

Steel streni^them'n^-rin^s will be riveted to plating of 
hull around the openings for all sea-valves. The valve- 
flanees will be bolted to these riniisbv naval-brass or Tobin 
bronze studs, eare bein<j;' taken not to drill the holes en- 
tirely through the rinjj^s. A zine proteetini^-rin^i^ will be 
fitted in eaeh openin<^' in skin in sueh a manner as to be 
easily renewed. 

All suction-valves will have strainers over their open- 
in<;'s on the c)Utside of the vessel. These strainers will 
have -Vs-inch holes with a collective area ecjiial lo twice 
the area of the valve-o})enini.;s. Strainers must be fast- 
ened to val\e-casin^i;s and not to the plates of the hull. 

5. COCKS AND VALVES. 

All cocks and valves and their fittin^^s, except as other- 
wise specified, will be of com])osition. All hand-wheels 
will be of finished brass, except as otherwise specified, 
and will l)e at least one and one-half times as ;jfreat in 
diameter as their valves. All cocks communicating^ with 
vacuum spaces will have bottoms of shell cast in and 
have ]:)acked ])lu^i;s. All cocks over i inch in diameter 
will have packed i)hi^J4's. 

Valves of approved pattern will be sup])lied wherever 
necessary to complete the various pipe systems, whether 
herein specified or not. All valves will be so fitted as to 
be easily ground in, and be fitted, where required, with 
grindin<;-i!i guides and handles. No conical-faced valve 
will have a bearinj^ on its seat of more than yV i^^^-'h iri 
width. All valve-spindles must turn ri«.cht-handed to 
close, and have outside threads when practicable. Cocks 
and valves may have, where approved, in lieu of wheels 
or jDermanent handles, removable box or socket- wrenches, 
marked and stowed in convenient racks. These handles 
will be so fitted that thev can onlv be removed when the 
valves are closed. All e<:)cks and valves underneath the 
floor-plates will have their wheels or handles above the 
floor-plates, in easily accessible positions, unless other- 
wise directed. The sizes of valves as ^iven in these speci- 
fications refer to the diameters <.>^ \.Vve vi<.\>cv\Nj-i>\vr^\. ^^•^:^ 
openings. 
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B. LABELS ON GEAR AND INSTRUMENTS. 

All cocks will have enj^^raved brass plates to show their 
uses and to indicate whether open or shut. All valves 
except such as may be otherwise directed will have simi- 
larly engraved plates to show their uses, or have the 
same plainly engraved on hand-wheels. 

All hand-levers or their quadrants will be similarly 
marked. Gear for working valves from deck will be 
marked as elsewhere specified. 

All steam stop-valves will have indices to show to what 
extent they are opened. 

All gauges, thermometers, counters, telegraph-dials, 
speaking-tube annunciators, and revolution-indicators 
will be suitably engraved to show to what they are c(»n- 
nected. 

All engraving will be deep and to be filled in with black 
cement. 

i7. CLOTHING AND LAGGING. 

The main cylinders and valve-chests, after being finally 
secured in place in the vessel and tested, will be covered 
with approved incombustible non-conducting material 
and neatly lagged with black walnut all over, with pol- 
ished brass bands and round-headed brass screws. The 
lagging will be made in removable sections over each 
cylinder, valve-chest, and man-hole cover, the sections 
to be of such size as to be easily handled, and all parts 
plainly marked. The lagging elsewhere will be so 
secured as to be easily removed, replaced, and repaired. 

All parts of the condensers except the water-chests at 
ends will be clothed with approved material, put on in 
sections so as to be easily removed and replaced. 

All steam and exhaust-pipes, the feed-water heater, 
and all steam-valves will be clothed in an approved 
manner with a satisfactory non-conducting material, 
covered with canvas, well painted. The main steam and 
exhaust-pipes in engine-room will be also covered v;\tK 
black-wainut lagging with btas^ Va.w^^. 'Wwi ^i•^^x•^^ 

4891 w 
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covcrinj^ of steam-pipes will be seeured to bulkheads 
where the pipes pass throng-h them. 

The steam-cylinders of all auxiliary engines will be 
clothed and la^^ed the same as main cylinders. 

After the boilers are in place and have been tested and 
painted, they will be covered all over, except where 
directed, as low as the saddles, with approved incombus- 
tible non-conducting material at least r '4 inches thick. 
This cloth inj>[" will be covered on tops, sides, and back heads 
and on fronts, where required, by j^alvanized wrou^^ht- 
iron plates about No. 18 B. \V. G., flanged not less than 
1 inch and bolted to«^ether with composition bolts; also 
secured to boiler-plates at bottom by an^le-iron, which 
will be held in place by '_»-inch bolts tapped part way 
into the boiler-plates, and held off from the boiler-plates 
elsewhere by suitable distance-pieces. 

(8. RADIATORS. 

Radiators of approved pattern will be furnished, fitted, 
and connected with areas, as follows: 

In the forward compartment of berth-deck, one of 16 
square feet: 

In the second compartment of berth-deck, two of 15 
square feet each; 

In the third compartment of berth-deck, two of 16 
square feet each; 

In junior officers' quarters, 10 square feet; 

In junior officers* lavatory, one of 4 square feet; 

In junior officers' pantry, one of 4 square feet; 

In forward ward-room, 30 square feet; 

In after ward-room, 20 square feet; 

In ward-room, bath-room, and water-closet, 6 square 
feet, arranged as may be directed; 

In after cabin, ro square feet; 

In forward cabin, 30 square feet; 

In captain's office, one of 5 square feet; 

In captain's state-room, one of 5 square feet; 

In ward-room dining-room, 20 sqiiare fcetv 

In cabin passage, 20 sqwarc iee\\ 
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In navif^ator's office, one of 4 square feet; 

In executive officer's office, one of 4 square feet; 

In engineer's workshop, one of 4 square feet; 

In ordnance workshop, one of 4 scpiare feet; 

In forward com])artinent on main -deck, two of 25 scpiare 
feet each; 

In second con-i])artnient on inain-deck, two of 20 square 
feet each; 

In junior officers' water-closet, 3 square feet; 

In crews' wash-room, one of 4 square feet; 

In crews* water-closet, one of 5 square feet. 

Each radiator or coil of more than 10 scpiare feet will 
be divided into two parts. All valves or radiators will 
be fitted with Jenkins' valves, with guards and removable 
keys for valve-stems, or their ecjuivalent. The ends of 
the stems to be triangular in cross-section. 

The steam and drain-])i])es will he of seamless-drawn 
brass, of iron-pipe size, suitably connected by composition 
fittings in a manner that will ])ermit them to be easily 
taken down for repairs. 

All union-joints will be coned orhave corrui^^ated cop- 
per washers. 

All holes through decks and bulkheads will be thimbled 
with brass, and elsewhere as specified. 

vSteam and drain-pipes will be clothed where near wood- 
work. 

The steam-pipes will connect with the auxiliary steam- 
pipes where directed, and be fitted with adjustable re- 
ducinj^- valves. 

The drain-pipe of each circuit will have an ap])roved 
automatic steam-tra]:) diseharj^in^" into feed-tank and 
elsewhere, as directed. The ^i^lass ♦.;*au<ie on trap will be 
automatic-closing in case of breakaj^e. 

A steam-i^au^^e with a 4'j-inch dial will be on each 
circuit, near the reducing;- valve. 

Independent steam-pi]K'S will lead from enj^ine and fire- 
rooms to the principal divisions of the officers' (juarters 
and forward parts of the ship. 
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169. WHISTLES. 

An approved polished brass chime steam-whistle, with 
bell of about 5 inches diameter, will be placed forward 
of the smoke-pipe well above the level of the awnings, 
and connected to the auxiliary steam-pipe by a pipe 
having a stop-valve at its lower end and a workinj^-valve 
at the upper end. The pipe will have an expansion- 
joint at lower end. 

There will also be a shriekin^-whistle of approved 
pattern and size, and placed where directed. 

A drain-pipe with valve will lead from the lowest point 
of each whistle connection. 

170. HOSE AND HOSE-BEELS. 

A sufficient length of hose will be supplied for the 
engine-room and the fire-room, to lead to the farthest 
part of the adjoining coal-bunkers below the protective- 
deck. The hose for engine-room will l)e of the best 
quality rubber-lined linen, and that for fire-room will 
be the best quality four-ply rubber engine-hose; all 2 /i 
inches diameter, with standard couplings. Each hose 
will be supplied with a rubber hose-pipe with handles. 
A pair of spanners will be supplied for each hose. 

A hose-reel of approved pattern will be fitted in the 
fire-room and a swinging bracket or similar hose rcce])- 
tacle in the engine-room. Hose-pipes and spanners will 
be fitted in beckets. 

171. SHAFTS THBOUGH BULKHEADS. 

All shafts passing through water-tight bulkheads will 
be fitted with stuffing-boxes, each in two parts. 

172. FLOOBS AND PLATFOBMS. 



The engine-room, fire-room, uptake-room, and con- 
necting passages, will be floored with wrought-iron 
plates j'4 inch thick, with neatly matched flat-to\j\^<id 
corrugations running fore axvd 2l^\.. 'Wv^ ^-i^^^^ "^^^ ^^ 
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of convenient size and easily removable, except such as 
form part of air-ducts in fire-rooms. They will rest on 
proper led^^es of an<^le or T-ifon, and will have drain- 
holes where necessary. Platforms will be provided for 
jl^etting' at all parts of the main and auxiliary engines 
and boilers. These platforms, where placed over moving 
machinery, will be fitted the same as the lower floors. In 
other places they will be made of iron rods ^h inch 
square, placed ;*4 inch apart. 

173. LADDEBS. 

Ladders will be fitted wherever necessary for reaching 
the engine-room and tire-room from deck, and for reach- 
ing the various platforms, ])assages, and parts of ma- 
chinery. The engine-room ladder will be made with 
plate-iron sides and light cast-iron treads with corru- 
gated tops. The fire-room ladder will be made with plate 
sides and double s([uare-bar treads. 

All ladders will be so fitted as to be easily removable 
where re([uired, and will be jointed and hinged, with 
necessary fastenings and gear, where they have to be 
moved when closing hatches. 

(year will be i)rr>vided for quickly ()])ening the battle- 
hatches over the fire-room ladder, this gear to be worked 
from fire-room. 

174. HAND-RAILS. 

fland-rails, easily removable where required, will be 
fitted to all ladders and ])latforms, around moving parts 
of machinery, and along bulkheads and passage-ways. 
The hand-rails and stanchions will be made of deoxi- 
dized bronze, or of approved equivalent metal which will 
not easily tarnish, and will be polished all over. The 
lower ends of stanchions will pass through floor-plates 
with nuts underneath. 

176. OEAB FOR WORKING VALVES FROM DECK. 

The safety-valves, boiler stop-valves, and engine-room 
stop-valves, as elsewhere specified, will have suitable 
jLTcnr for working them innw l\\e wva\w C^viviV. 
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The rods of the ^car will be guided and supported on 
deck by cast composition standards, left roii^h and 
painted. Each rod will have a hand-wheel at least 3 feet 
above the deck. The main stop-valve hand-wheels will 
be 10 inches in diameter, each to be fitted with an ap- 
proved lock and key; all locks and keys to be alike. The 
auxiliary stop-valves will be similarly fitted with 8-inch 
hand-wheels. The wheels will be of brass, polished, and 
will have their rims connected with the hubs by plain 
disks without holes in them. Or in lieu of hand-wheels, 
if directed, polished brass bar-handles will be fitted to 
squares on the turning-rods, and will be stowed in beckets 
on bulkheads. The tops of rods will be protected by 
brass caps. All hand-wheels will be engraved w*ith name: 
or cast-brass label-plates with polished raised letters will 
be fixed to adjoining bulkheads. 

176. LIFTING-GEAB. 

Efficient lifting-gear, consisting of traveler-bars and 
pulleys, deck-beam clamps, turn-buckles, shackles, hooks, 
eye-bolts, and as may be directed, will be fitted wher- 
ever required for lifting parts of the machinery for 
overhauling and repairing. 

Holes will be tapped in all the principal movable parts 
of machinery U)Y this purpose. 

177. OUrTANKS. 

Oil-tanks, of 200 gallons total capacity, divided as di- 
rected, will be fitted where directed, with facilities for 
filling from deck. They will be made of wrought-iron 
not less than ^s inch thick, and will each have a glass 
gauge, a man-hole and cover near the top, and a locked cock 
for drawing oil. In the engine-room there will be fitted 
two copper oil-tanks of 10 gallons each and two of 4 
galhms each, and in the boiler compartment one of 3 
gallons, all with lock-cocks. All oil-tanks will be fitted 
with drip-pans. 

Each of the larger oil-tanks will have a hand-pump 
and ])ipcs for filling the smaWciT \.auVs. 



71 

One iron tallow-tank, with hinged cover, \vill be fitted 
where directed. 

After the plates of these iron tanks are flanged, and 
before riveting, they will be j^alvanized. 

178. VEITTILATORS. 

Ventilators 24 inches internal diameter, with cowls 
well above the awnings, will be fitted as may be directed. 

The ventilators will be of wrou^ht-iron, No. 11 B. W. 
G., butted and single-strapped and flush -rive ted. The 
cowls will be movable, of No. 12 B. W. (i. copper, not 
planished, and at least 4«S inches in greatest diameter. 
The base-rin^s of cowls will be of composition, finished 
on workinjT- parts but left unfinished on the outside. All 
cowls will be fitted with ^ear for turning them from en- 
gine and fire-room, the gear to be of composition except 
the spindles, which will be of wrought-iron. Brass hand- 
wheels or T-handles will be fitted to spindles in engine 
and fire- room. 

The fire-room ventilators will have bottoms fitted so 
as to be air-tight when closed. 

179. TOOLS. 

The following tools will be furnished in addition to 
those elsewhere specified: 

One set of wrenches complete for each engine and the 
fire-room, to be fitted for all nuts in their respective 
compartments, plainly marked with sizes, and fitted in 
iron racks of approved pattern. The wrenches for nuts 
of bolts less than one inch in diameter will be finished, 
and for all over two inches in diameter will be box- 
wrenches, where such can be used. Socket-wrenches 
will be furnished when required. Open-end wrenches 
will be of steel or wrought-iron with case-hardened jaws, 
all others of wrought-iron or cast-steel; 

One ])air of taps, on rod, for each size of tube, for tap- 
ping front and back tube-sheets, heads and front plates 
of combustion-chambers of boilers at one oT^^r;ktv.s^. 
This will be a duplicate oi lYvaX ai^^Ol 'vcvv^\\^\^v^^ ^.'a^^- 
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])in^- the sheets, and be so paekecl as to be perfeetly pro- 
tected from injury; 

A fixed trammel for setting' the main valves without 
removing' the covers, the valve-stems to be properly 
marked for this purpose: 

Fixed trammels or j^auj^es for ali^nin^ crank-shafts, 
brass pins bein^- let into pillow-blocks and center-marked 
for this purpose; 

Two complete sets of fire-tools for the fire-room; 

Two coal and two ash-buckets for the fire-room; 

All trammels and <rau^es will have ])rr)tectin^ cases. 
All tools will be conveniently stowed. 

180. DUPLICATE PIECES. 

The followin«^ duplicate pieces, in addition to others 
specified, will be furnished, fitted, and ready for use, viz: 

One set of valves for each pump; 

( )ne valve-seat, with }*;uards and bolts complete, for air- 
pum])s: 

One-half set of follower-bolts and nuts for each steam- 
piston, and one set for each air-pump piston: 

One-half set of springs for each steam-j^iston; 

Two bottom brasses and two top brasses for crank-shaft 
bearings; 

Two crown brasses and two butt brasses for crank-pins; 

Two cap and two butt brasses for cross-head journals; 

Brasses complete for two cross-heads; 

One section of crank-shaft, to be fitted in place, and 
delivered at such naval station in the United States as 
may be directed, to be left in store; 

A full set of blades for each propeller, fitted to pro- 
peller-bosses. These blades will be of such pattern as 
may be directed after the trial of the vessel: 

()ne complete set of brasses for each main eni^ine 
valve-^ear; 

One complete set of brasses for circulating-pump en- 
)^ine, air-pump engine, main feed-pump, fire-pump, and 
each blowing-engine; 

Four spare cup-leathers for each ox\vi^W'e:(S.\wVsvS.'^'i>>^^vxv^ 
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One piston-rod for each piston of pump in fire-room ;^ 

One feed-check valve complete; 

One bottom-blow valve complete; 

One surface-blow valve complete; 

One complete set of metallic packing for each stuffing- 
box; 

A spare hose and nozzle for each steam tube-cleaner; 

One-eighth of a complete set of grate-bars and bearers 
for all furnaces, and one pattern for each casting; 

One dead-plate and one pattern for same; 

One ash-pit damper, with gear complete; 

One ash-pit door; 

Twenty-five stay-tubes for boilers, threaded to fit 
threads in tube-sheets, with ends wrapped in canvas; 

Twenty-five ordinary boiler-tubes, swelled at one end 
and annealed, ready for use; 



Twenty-five condenser-tubes, packed in boxes; 

Twenty-five condenser-tube glands; 

One spare spring for each safety-valve and relief -valve; 

One spare basket for each Macomb bilge-strainer; 

Two zinc protecting-rings for each sea-valve opening; 

One set of coils for evaporator. 

Wherever duplicate pieces are furnished for one of two 
or more pieces of machinery of the same size, they will 
be made strictly interchangeable. 

All finished duplicate pieces not of brass, except as 
otherwise specified, will be painted with three coats of 
white lead and oil and well lashed in tarred canvas, with 
the name painted on outside. Brass pieces will be marked 
or stamped. All pieces will be stowed in an approved 
manner. 

All boiler-tubes will be securelv stowed in racks, or as 
directed. 



II. MATEBIALS AlfD WORKMANSHIP. 

All castings must be sound and true to form, and before 
being painted must be well cleaned of ^a.xvd -^^^ '^'^•si^^^ 
and all fins and roughness leraoN^^. 

4891 11 
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No imperfect easting or unsound forging will be used 
if the defect affects the strength or to a marked degree 
its sightliness. 

All nuts on rough castings will fit facings raised above 
the surface, except where otherwise directed. All flanges 
of castings will be faced, and those coupled together will 
have their edges made fair with each other. The faces 
of all circular flanges will be grooved. 

All bolt-holes in permanently fixed parts will be reamed 
or drilled fair and true in place, and the bodies of bolts 
finished to fit them snugly. 

All pipes beneath floor-plates will be connected by 
forged bolts and nuts of naval brass. 

All brasses will fit loosely between collars of shafting. 

All brasses or journals will be properly channeled for 
the distribution of oil. 

Packing for stuffing-boxes will be such as may be ap- 
proved. 

' All small pins of working parts will be well case- 
hardened. 

All steel joint-pins of valve-gear will be hardened and 
ground to true cylindrical surfaces. 

All materials used in the construction of the machinerv 
will be of the best quality. The iron castings will be 
made of the best pig-iron, not scrap, except where other- 
w^ise directed. 

Composition castings will be made of new materials. 
The various compositions will be by weight as follows : 

For all journal-boxes and guide-gibs, where not other- 
wise specified — 

Copper 6, tin i, and zinc \\ parts. 

Naval brass — 
Copper 62, tin i, and zinc 37 per cent. 

For composition not otherwise specified — 
Copper 88, tin 10, and zinc 2 per cent. 

Muntz metal will be of the best commercial quality. 
Anti-friction metal will be of approved kind. 
Ornamental brass fittings \\\\\ V»t v>»S. ^v^^^^^ ns^-^x^^^x^ 

color. 
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All eastings will be increased in thickness around core- 
holes. Core-holes will be tapped and core-plugs screwed 
in and locked, except where bolted covers are used, or 
where it may be directed that the holes be left open. 

All steel forgings will be without welds and free from 
laminations. 

All flanges, collars, and offsets will have well-rounded 
fillets. 

All boiler-plates, stays, and tubes will be well cleaned 
of mill-scale by pickling or other approved means. 

All flanged parts of boilers will be annealed, after 
flanging, in an approved manner. 

India-rubber valves will be of approved kind, of best 
commercial quality. 

All bolts for securing the boiler attachments will, where 
possible, be screwed through the boiler-plates, with heads 
inside. 

All work will be in every respect of the first quality 
and executed in a workmanlike and substantial manner. 

Any portion of the work, whether partially or entirely 
completed, found defective, must be removed and satis- 
factorily replaced without extra charge. 

2. TESTS OF MATERIAL. 

All steel used in the construction of the boilers, and 
all steel forgings and castings, will be tested in accord- 
ance with rules prescribed by the Navy Department. 

All boiler and condenser-tubes will be tested to 300 
pounds pressure per square inch, applied internally, 
before being put in place. 

India-rubber valves, taken at random, must stand a 
dry-heat test of 270^ F. for one hour, and a moist-heat 
test of 320^ F. for three hours, without injury. 

3. TESTS OF BOILERS AND MACHINERY. 

Before the boilers are painted or placed in the vessel 
they will be tested under a pressure of 250 pounds to the 
square inch above atmospheric pressure. This pressure 
will be obtained by the application of \v<i^l \v:s -^-s^^o^-^ 
within the boilers, the water ^\\\\\'g^ V\v^V»v.v\^x^^>^-'^'^^^^^ 
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The vSteam-pipes and valves, the auxiliary eiiii^ines, and 
all fittin<^s and conneetions subjected to the boiler-press- 
ure will be tested by water-pressure to 250 pounds to 
the square inch. 

The hi^h-pressure cylinders, jackets, and valve-chests 
will be tested by water-pressure to 240 pounds to the 
scpiare inch, the intermediate-])ressure cylinders and 
connections to 150 pounds, and the low-pressure to 100 
pounds. The exhaust side of the low-pressure valve- 
chests will be tested to ^^o pounds. The condensers will 
be tested to ^^o pounds. 

The pumps, valve-boxes, and air-vessels of the feed, 
fire, and bil^e-pumps will be tested to ^^00 ])ounds ])er 
square inch. The cylinders and condensers will be tested 
before bein^' placed' on board, and must be so placed that 
all parts may be accessible for examination by the 
inspector during the tests. All parts will also be tested 
after beinj^- secured on board. No la^<4in«4- or covering" 
is to be on the cylinders or condensers duriii*^ the tests. 

184. PAINTING. 

After a satisfactory test, the boilers will be ])ainted on 
the outside with two coats of brown zinc and oil, and 
when in place the fronts will be ])ainted with one coat of 
black ])aint. 

All engine-work, not finished, will be primed with two 
coats of brown zinc and oil, and when i^laced in position 
on board the vessel will be painted with two coats of 
paint of approved color. The shaftin*^', when in place, 
will be painted with two coats of red lead and oil and 
two c«)ats of black paint. 

The smoke-pipe will be thorou<^hly painted before and 
after erection on board. The ventilators and cowls will 
be painted similarly to the smoke-pipe, except the inte- 
riors of the cowls, which will be painted vermilion. 

All pipes will be painted in accordance with a schedule 
to be hereafter furnished. 

185. PRELIMINARY TESTS AND TRIALS. 

Steam will not be raised in the boilers, uwtvl -oXvvi^ ^.Vvvi. 
water-test on f)oard, unless dcsvTe(\ U^t (\\nVcv^^vn^ xv^^vvco 
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joints, for which purpose the pressure must not exceed 
lo pounds per square inch. 

After testing, steam will be raised in the boilers when- 
ever required to test the connections and workings of 
all parts of main and auxiliary engines. All expense of 
such preliminary tests will be borne by the contractor. 

(6. SUPEBINTENBIKO ENOHiEEE'S OFFICE. 

A suitable office and a suitable draughting-room, prop- 
crlv furnished and heated, will be furnished bv the con- 
tractor for the use of the superintending naval engineer 
and his assistants. 

^7. BECORD OF WEIGHTS. 

All finished machinery, boilers, and appurtenances 
thereof, as fitted, and all spare machinery and tools 
herein specified, will be weighed by the contractor in 
the presence of the superintending naval engineer or 
one of his assistants before being placed on board ; and 
no part of the material will be placed on board without 
being so weighed to the satisfaction of the superintend- 
ing naval engineer. 

)8. WORKING DRAWINGS. 

All drawings necessary for the prosecution of the work 
must be prepared by and at the expense of the con- 
tractor. Those which are developments of the drawings 
furnished and of these specifications will be subject to 
the ap])r()val of the superintending naval engineer before 
the material is ordered or the work commenced. 

In the drawings furnished, figured dimensions, where 
given, will be followed, and not scale dimensions, unless 
otherwise directed. All discrepancies discovered in draw- 
ings, or between drawings and specifications, will be re- 
ferred to the Bureau of Steam Engineering. 

A copy of each working drawing will be furnished to 
the su])erint ending naval engineer before the work shown 
by the drawing is commenced. A copy of each drawing 
accompanying orders for steel caslm«^'S» o^ iv>\v^vcv^^ ^<S^^ 
n]s() be supplied when the work \s OTC^^ix^CiL. 
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189. BEAWinOS OF COMPLETED MACEIKEBT. 

The contractor will make and furnish to the Bureau of 
Steam Engineering, through the superintending naval 
engineer, a complete set of drawings of the boilers, ma- 
chinery, and appurtenances as actually completed, in- 
cluding" plans of the same as fitted on board the vessel. 
These drawings will include every piece of machinery, 
both in whole and in part, and will be in such detail as 
would enable the entire machinery to be du])licated with- 
out additional drawings. No sheet will contain draw- 
ings of more than one part of the machinery, except 
those intimately connected with each other. The detail 
drawing of each part of machinery will be furnished 
within one mcmth after the completion of the part, with- 
out waiting for its incorporation into the machine as a 
whole. Detail drawings will be made to a scale of not 
less than one and one-half inches to the foot. (General 
plans of the machinery in place in the vessel will be 
made to a scale of cme-quarter of an inch to the foot. 
Pipe plans will be made to a scale of not less than three- 
eighths of an inch to the foot. The pipe j^lans will be 
divided into at least two parts — one shf)wing steam and 
exhaust-pipes and the other showing all other pipes. 
The pipe plans will be colored, in accordance with a 
schedule to be furnished, to indicate the ])urpose which 
the pipes are intended t(^ serve, and accom])anicd by an 
explanatory index. 

All drawings will be made on the best (juality of trac- 
ing-cloth, all sheets being, as far as possible, multiples 
or sub-multiples of '* double-elephant " size. 

Detail drawings will be hatched, where in section, in 
accordance with a schedule to be furnished, to show the 
various metals employed. 

190. CHANGES IN PLANS AND SPECIFICATIONS. 

The contractor will make no changes in the plans or 
specilications without the approval of the Xavy Depart- 
ment. In case it is thought adv\sabVvi \.v^ ^vv^kvi, ^:>x^\N.^;«vi.^> 
the contractor W'ill make appV\eaVw^\ \^n \vi\Xvi\^ \.v> n^ns^. 
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Bureau of Steam Engineering, through the superintend- 
ing naval engineer, stating the nature of the change, 
accompanied by complete plans and specifications of the 
proposed change, together with a statement of his esti- 
mate of the amount of increase or decrease in cost. 

191. INSPECTION. 

The work of construction of the boilers, machinery, 
and appurtenances shall be at all times open to inspec- 
tion by officers appointed for such purpose by the Navy 
Department. Every facility will be afforded such in- 
spectors for the prosecution of their work. All handling 
of material necessary for purposes of inspection will be 
done at the expense of the contractor. All test speci- 
mens necessary for the determination of the strength of 
material used will be prepared and tested at the expense 
of the contractor. The contractor will furnish the 
superintending naval engineer with a weekly list of the 
number of men of each class employed upon the work, 
together with a statement of the number of hours' labor 
in each class. 

192. OMISSIONS. 

Any part of the machinery, or any article pertaining 
thereto, which may have been inadvertently omitted 
from these specifications or from the official drawings, 
but which is necessary for the proper completion of the 
vessel, is to be supplied by the contractor without extra 
charge. 



